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1*1 The PLATO System . : • i^- - 

PLATO (^ogranmed Logic for Automatic Teaching Operations) 1b . • . , 

the term used to describe the specific computer-based education system 

developed at the Computer-based Education Research Labcratqry (CERL) ^ 

In Urbana, Illinois. The primary purpose' of the system is to deliver 

instruction to Students in an interactive manner through the use of 

student' terminals, located af sites at varying distances from the central 

computer. The PLAT^ system mayibe considered :Ln a narrow sense* to in- 

elude the hardware system and the software essential to its f tine tioning. 

More broaoly^ t]|e. PLATO system may be considered as including specific 

lessons in a variety of courseff^ the support services available at the 

central computer site and .the local, sites/ the partic;^,patlng instructors; 

liaison staffs and writt;,en matefialp that describe the"" available lessons 

and the programming language (TUTOR). In this, report » the PLATO systeM/ 

_ **_ * ' • " 

is considered in this latter » more comprehensive ^ sense as it applies 

to. the community college pi;9ject. ^ 

PLATO has developed , through four stages^ and the fourth^ ^tage 

(PLATO IV) is the system that has been implemented and dem6nstrated 

in this prr^ject. The fifth stage (PLATO V) i» under developmeiht at 

present. The following brief^des<y'iptlon of the development of the' 

f i/st (hree stages is given in Alpert and Bitzer (1970) : 

r The computer can l)e a valuable tool in the pje- > " 

sentation of Idvill and practice routines^in 
N . fields ^llke elementary mathematics and vdcabu- * . . 

lary development. A capability for such programs 
was provided by the earliest ^nd'most limited 
system, PLATO a. PLATO II provided a more exr 
' panded tutorial capacity. The most important • 
consequences of these two systems, however, were 
their stimulation of research and development 
leading to the broader capabilities of PLATO III, 
which was designed for optimum educational^ 
versatility without specific concern for costs. 



PLATO III» utilizing a large second-feneratlon conuter. was 

capable of supporting, at any one tliie, 20 of 72 terminals llnked-to 

the system. In 1968^ the developers Resigned the PLATO IV system to 

serve. 4,000 student .terminals. It^ms expected that the use of this 

large number of-student terminals would xesult iri ^ low post per Student 

liour and therefore an economically feasible system. ' For reksons that 

will be explained, PLAfO IV has operated with approximately 1,000' 

student terminals- ln the system. The BLAia V sysCem wjlil include 

smaller student terminals w^th built-in microprocessors and the capa- . 

billty of itoring special program^ directly in the' studentltermlnals. ' 

A model of the PLATO V student terminal is in ^operation at present in 

the Computer-based Education Reiearck Laboratory. ' . - - 

X ' ' ' / ' V 

The hardware of the PLATO IV system indudciKlthe central coiq)ut^r, 

a Control Data Corporation Cyber 73-24; capable off performing approxi-' 
mately four million instructions per 'second^/ Information from the ' 
PLATJ III system indicated that the average request rate was approxif.^ * 
mateiy one request per four seconds per terminal. If the central ; 
'computer allowed one millisecond of computer execution^ time per request 
on the averajge, then the system woul^be-able to serve 4 » 000 terminals. 
In addition, the PLATO III system had indicated that each, student wo\ild 
need ah averagcof 500 words of dedicated extended core memor$r. There- 
fore the central computing facility was designed to have two. million i 
(sixty-bit) words of extended core storage (ECS) in order to ^service 
4,000' student, terminals. Finally, the central processing unit, (CPU) 

would have^to be sufficiently large (65K-lliK words) to allow for 

" * ■ ». * ^ • 

storage and handling of lessons being utilized in its high-speed core 

% • c • • * 

memory unlt^ These projections ^were based on two assumptions which 
were not met in thejlmplementation and demonstration. It was assumed 
that (1) the student terminals wpuld be distributed in groups of 32, 
and (2) the students using the terminals in a group wotted all study 
the .same f|l^w lessons at the same time. -The facts that the" student- 
terminals were distributed in much smaller groups and were used inde- 
pendently of one another resulted in the PLATO IV^ system's ability Xfi * 
service 1,000 terminals rather than- the originally nl^rojected 4,000. 
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In addition tp the two assumpttonp described above not being met, 
increased courseware authoring beyond what had been projected also^ caused 
. >^ reduction In the** number of terminals that could be supported by the 
system. The reason for this reduction Is explained in the following 
statement (personal communication from R. A. Avner, CERL,. 1977) made in 
^y^responte to an i¥it£aT draft of . this report: ' . 

• . *The^two assumptions not met are only part of l:he re^on .\ 

;/ . for 1,000 rather thlanl 4,000 terminals (they cover only storage \ 
^ - L^V 'space). On ti^e matter of space, it was assumed that a limited \ 

. \ amdunt of jnateVial would 1?p flvfl-tlaKio. — Thu&^ ^the iverage — ^-;:\ ~ — 

lesiso^n would bA used b y. about 10 students <the_.es.t-imated^ \ 



^ .average lesson size of; 5,000 wordsi^is still fairly accurate-- 
. t"he number of lessons ballooned. beyond, all expectation so 

^f -V^ the likelihood of lots of sjtUdents in the same less^on became 

very small in reality;^. The increased courseware authoring * " n 
^*:1.9®<ftioned is the direct cause of J:his problem in space; Lfessons 

- were produced far 55are rapidly^ than expecfced--mi^^ 

, " - " authoring turned- Into 'a far' mdjre attractive venturfe than had 
: ^ ^eeii anticipated. A third assumption that was not met (and 
On not menti(Jhed in the report) was the amount of compiling • - 
/ / ^ ; power required. In the eaVly designs, it was expected th at 

calf s for "sllffj^w^ mo?t, of the 

/ , processing time needed. Sowev6r^3ii?i^-J:he^dvent of^TOR : 
^- toward jthe end of PIXTO III Ifc liacame evident that soptiistlcated 

simulation and response processing could be done by a fairly * « 
large proportion of authors and formed a. very attractive • 
- application of- the computer. Hence, there was an evolutionary 
f ^ . shift toward support of '<capabilifTLes requiring heavier 

, prpcessinjg support. While thS number .of keys entered by students 
continued ^tq be' witbin the design range, *the toouht i>f pro- 
cessing as a result of €he new "applications was substafttJally 
higher than the original design Jhad^anticip^ted and. permitted 
.V support of fewer ^terminals. ^ 

'-^ ^ [ ^ ' ^' 

' The' student, terminal consists essentially of a plasma panel for 
displaying instructional material to the student and a special keyset 
^(similar to, ah electric typevjfiter) which the student uses ^o interact 



\ 



with the syfiem.— Pictures of the front of the terminal and the keyset 



JII'JS.^i!^en_inJi^ures-l-J.-*and— 1^^ — These rpictures and descriptions are 
reproduced from Using PLATO IV- (Meller, 1974). 



Plgiire ITl 
. Student Terminal 




The dimensions of the terminal are 18 3/8", 
wide, 23 1/8" high,' and 25 5/8" deep* (These are 
the greatest outside dimensions^) The parts of 
the terminal ident ified in Figure 1;! are explained 

below; : ' ^ 

A. - Microfiche Access Door: Open the door, 

and tlie slide selector will automatically 
position itself so you can insert ^or 
remove a microfiche. 

B. Focus Knob: Move the knob up. and down 
to focus a slide on the screen* 



C* Sctleen: The plasma panel , which displays 
characters and graphics » 13 the most 
commonly used output devlq^. 

D* Serial Number: This number identifies 
the terminal for administrative. and 
' 'mainterfance purposes ♦ 



£• I^eyset Connector: The cable from the 

keyset plugs in h^re* The keyset is the 
, «most commonly used input device*^ 



Termitial Clear Switch: This switch^ls 
— — sprlng-doaded-and-returns ta--itS"normal-— 
position after being activated* It re** 
sets all the circuitry in the terminal . 
and erases the scireen* ^~ 

G. Error Reset Switch: This switch. is 'also 
spring-loaded and resets the circuitry 

' _thatL_indicate's_a_no.OriCorxe,cfe^^ comm uni- * 

cation error occurred, 

H^r—Error tightr — The- error ll?ht~ls the ^ 

• visual indicator o^ communication errors* 



I. Power Switch: The power Switch turns 
the terminal on and off. ^ 



The microfiche slide projector is capable of projecting 256 color 
Images Irom a Single microfic^iei ^Some display paneTsTiaire sensitive, 
to totich thus providing an additional mode of interaction by the student 
with t\ie system. An. audio 4^ic® ^7 connected to the terminal to * 
provide £lliral material synchronized with the displayed material* 
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Figure 1^2 
^ T Keyset — 
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— The keyset -ia very similar, to a standard . 1 

typ<*wrlter ^keyboard. The keyset consists of 64 
physical keys whlch-Tepresent^alpTiaHetlcal^ ^ 
numerical, punctuation, and special-purpose 
characters _and-f unction keys. "There are 126^- 
standp.i'd characters and another 126^ programmable 
ch^rractersv allnD#-:whlch~^can" be accessed from 
the keyset'. . 

/ " ' 
The keyset Is the most commonly used Input 

device. - Speed~typlng^billt^"-proves. useful to^^ - 

some authors, btit students seldom feel the ^eed 
to more than "hunt-and-peck" since most answers 
require a small number of keypresses. Addition- 
ally, the keyset 'is extremely versatile because 
It can be programmed to Input complex answers 
from only a few student- keypresses. For example, 
two. keypresses can represent, i.e., can cause 
to be displayed, any of the following; a capital 
letter; a cnaracter of any foreign alphabet; the 

standard symbol for a note of music; the drawing 

of a nickel, dime, etc. ; a chain l)f "atoms shoiTlng^ 
the chemical boiids; a symbol for a capacitor,- 
resistor, etc.; and anything else you- can repre- 
sent by a pattern of dots. on tfie screen. 



The PLATO IV system uses a unique programming language called 
TUTOR. Using this language, an author can ptogram a lesson to display 
text, line drawings, animations, request PLATO to calculate for the 
student analyze student responses, and offer vfiPtous sequencing 
operations; 

-» , « 
Although the PLATO hardware and courseware (ins true tibnal ma- 
terials), are necessary elements for a functioning PLATO IV system, they 
are not sufficient * The syste m requires an underlying array of software 
for its operation. The PLATO software directs the Operation of the ' ^ 

>y^tem. provides the means for monitoring the system and each stu- 
dent in the system; for insuring the security of coux^seware and student 
!r,nfbiftaation against tampering arid accidental loss; for permitting 
communtcation between student terminals; and for collecting, storing; ^ 

.and summarizing -onrline data ._'The PL ATO sy stem\s programmed ;in such 
a" way that every~keypr es s~^is"^roc'e'ss^^^ "tre'rt tralrtowpoter". There- 

fore,' theoretically»_every_ keypress for .every students could be collected 
and stored. Practically, however, limitations of st9rage space require- 
decisiohs: tl) he~ made about what Information^ to retain.- In-general, 
the amount of time tha^ the student spends^^oxuthe system^ is. routinely 
collected and retained.^ Other student data collected depend on the 

^commands progr^Tmed into specific lessons and vary fropa lesson to lesson. 
The software provides ^he means for summarising and analyzing these data.- 

The PLATO system described thus fair is common to all applications 
of PLATO in the elementary school, community college, and university^" 
In the remainder of the report, the description ot tfte flaiu systigBr : 
will be focused on the PLATO IV Coraput:er--based Education System as im- 
plemented and d'eifionst rated in the community colleges. 



1.2 'Conmuhlty College cbnponent ' •"• • . • ~- 

The thrust of tTie cblnu^^^^ de«on»tr«- 
tlon was to test the PLATO system in a real-world setting closely 
reseablitjg the way in which the developers intended the system 'to be- 
used in future applications. -Four of th? participating. colleges were 
far enough away. (150 miles) from the central coaputer to allow for a * 
fair test of the conmunicatlon system using telephone line^. Although 



several subject areas were targeted for the implementation Mid demon- 
stration, instructors and stuientsjigre not preselected for^articl- 
pa tlo n; Ther e-w as a strong cbianltnient by the..admln±«tj?ative-, staffs 



of- the colleges, and state funds 'were invested to supplement^ the funds 
granted by the National Science Foundation. Nevertheless, ifl8tructor\' 
participation in the implementation Wnd demonstration was voluntary. 
As a rissii'lt, success was fundamentally dependent on attracting in- 
^. structors to use the. system. The developers (Statz, 1975) believed > 
^^I^^ ^" (Urbana) schools using ' 

preselected instru^Fot67*students79nd instructional materials might 
have increased tjie probability of a successful implementation and 
demonstration, but such control- would not have allowed ^ie PLATO 
.system to dispAay_.fIL_its_^cap&bllitlesL_J[n addition, ^such^hcimp^^^ ' 
mentation and demonstration would not have had .the generalizability 
achieved in the approach actually Implemejited.. Although" the plan . 

y^*^® ^^^^ ^? problems in technical and human comniunication,^ 
they were problems that the developers wanted to try to. solve rather 
than to ignore. ' ' , 

. The context of the Implementation and demonstratiq^^ P^*"" thus 
Includ ed remote sites jgttl ch^ requi red somevhar In ng-ra'i^e 1.1 a 1 son wo rk 



"between developers and participants, instru^tors^who. were free to use 
the system as little or as ^much as they desired, instructors who were 
expected to cooperate in the development of instructional materials 
although they were not required to, do so,' a system which was flexible 
during the implementatlpn and demonstration period with considerable 
modifications in software- and instructional mater lals>ccyring, and 
new participating instrup.tors who joined the project at various times 



during the implementation and demons trationsperiod. . These were con- 
sldered realistic conditions for* future- implementations of the PLATO 
^ys ton and dStpprtarit fo^r optimizing the generallzaWlity of the 
demonstration^ projects • «. 

1.3 Goals of the PLATO community college project 

Giv^n the..basic philosophy of the developers, ^hat^ the PLATONW 
ffyq>ATT> was to be implemented and demonstrated in cooperation vith the- 



participating community polleges and that specif ic application^ of 
the system^were to^6'e significantly dependent on the interest and 
effort of participating instructors, it was consistent thar^^oals be 
stated in more general terms than is often the. case in implementing 
innovative educational progratos. The develo|)ers were prepared to 
accommodate the interests of the instructors inthe participating 
community colleges. ^ * *^ 

\ At the technical level7" ^n -obvii^us g oal of the project was~-ta — 
^¥ieve a reliable and: efficient operational system ^ The 125 terminals 
assigned to the community college project represented only x>ne component 
of the larger 1,000 terminal PLATO system.- 7 Implementation of ^the PLATO 
system had not been tried on such a large scale prior to the NSF im- 
plementation and deraonstraCion. * Estimates' of the technical parameters 
had been made .on the basis of several assumptions which were"" not met in 
the project. ,The extent of authoring use and of the variety of lessons, 
used bjr students in specific^ sites haJTeei^ 

.of these underestimates, the data eventually collected show that the 
*** « * . ' 

system worked very well technicariy. 

A technlcan y pyrAllent system that was not used would hardly 

qualify as an, interesting educational innovation. Therefore, a second 




Igoal of the developers was .to achieve a specitied amount of usage cJf 
the system by ^.ns true tors and students. Five subject areas were 
targeted for usage: accountancy, biology, chemistry, English, and 
i^thematic?. The goal was to have the sy§tem used by approximately 
300-400 students in each subject area in several of the partl^patlng 
colleges in each year of the two. year ^demonstration period. This goal 
was" surpassed as is explained -in Chapter 2. * . • 



r 
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qther goals of the developers were not stated in explicit teraw " 
with criteria for assessing tihiccessful attainment. HoweVer, the de-. 
velopers-aid-state -the following set-ofquestlons-which are. similar ttf 
goal statements and-which-can be used to inferTwhat-they-hoped^uW — 
be achieved in the implementation and dfeln^nstration project. 

1. Would the PLATO system be, fliMcible and adaptable to the • 

needs of students? . ' . 



2.' 



Would the system be capable of teaching many subjects to 

students and lirpspn Mtig ing tr u c ti onal m at e rials I n -^ 

variety* of ways^ • . ^ 

"Would the system -be limited to off-the-shelf materials or 
would new materials really be developed by. instructors. and 
other staff in the ppiuicipating^colleges? 

Wojild the system be able to provide Individualized in- 
struction for each student and remedial Instruction when 
apMopriat'e? ' ' • 



Would thfe-sy^em provide opportunities, for ^taff and 
students to..leanuabout con?)uters and pfogra'tmning? 

Would a communication^stem^inking universities, community 
colleges; and public schools reruU-irW an implementation 
of the PLATO- system? .-^ ,^^^r— 

Would fche system provide "opportunities for both stand-alone"' 
instruction and adjunctive'applications to courses? ' 

8. l^ld TCfiRjL subject coordinators be able to provide the 

..^port needed by the colleges to effect the implementation? 

Could a partnership/cooperative Arrangement for the 'product ion. 
of course materials be -implemented and would such an arrange-- 
nent be effective? ... ^ 

Would the 8yste»-provid§-adequate-tralning"for-lnstrubtors — 
in the use of TUTOR and in the application of PLATO course- 
ware tostheir particular courses? 

These questions weire helpful to the evaluators in identifying outcome 
areas to be considered in the evaluation. " - 




>^ 



1.4 



Purposes of the evaluktion 

— / 



The general purpose of the evaluation was to provide information 
fbr decision-makers "In a variety^ of « audiences Including the National 
Science Foundation which funded a large. part of the implementation and 
demonstration;- the developers yho de^igned^and executed the imple- 
mentation and. demonstration; the participants, in the implementation. 
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demonstration^ and evaluation; the educational coinmuaity interested 
In the potential of compater-tased education; and the educational 
research. conmunlty* "it is expected that some information will be 
more relevant to specific groups • Simple ^deiscriptlVir^irf Oirmatlra^ — ' 
satisfy the needs of some; others will require information based qn 
vell-*designed studies and statistical tests. This evaluation report 
provides both types of . information* 

The first objective of the evaluation, implied by the general 
purpose stated above, was to describe the implementation and'^demonstra*^ 
t ion as it was actually carried out* Although 'the developers^ and 
participants are famifiar with the PLATO systenf, a descriptionr«f the 
program is included irj Chapter 2 for those, less familiar with the Im- * 
pjementatlon and'^ demonstration* This description provides information 
adequate for answering many of the questions about the degree to which--'^,; 
the goals and objectives of the developers were attained in the imple- 
mentation Isind demonstration* ^ _ _ : x 

_J--" The Second objective of the evaluation was to provide information 

V ____ -__«'4^ 

about the edjwcational effectiveness of the PLATO system.. The evaluators 
have attempted to collect information in as many^ out cone areas as could 
reasonably be determined in discussions with the developers $ the par- 
ticipants^ the National Science Foundation, and the consultants to the ^ 

project* In general, the following questions were used by* the evaluators 

_ — _ . ^ — ^ — — — — — : » . ^ • , ' 

designing the various components of the evaluation study: 

\^ ' ^ • > - . *' . • . 

'In. To what extent was the origina^.ly projected PLATO computer- 
-based education system actually Implemented and deiuDnstrated? 

2* How ^as student attrition af tected by the implementation and 
demon^ration? , ! 



3* Hqw wars student achievement affected by the implementation 
and "dcmonstr^^lbn? ; 

4* How were studenK^d/or teaphj^ attitudes affected by the 
implementation and^demonstrat^ort? ' - 

5* How* was the behavior olfsStud^ts and/or teacherc affected 
by the implementation aiwxdemondtr'ation? 



s 



6* How effective was the curriculum development effort during 
the Implementation and demonstration?- 

7> What elde effects of the Implementation and demonstration 
have occurred? . > 

These questions correspondHto (lla^^^ In the rep^tT" T ^ - 

^1.5 Matters outside the scope of ,%^is evaluation 
- — — There were a number o f 1 - lffi i t ^tloaf 

been no attempt to compare PLATO with other compucer-assi'sted instrjuctlon 
systWBs. Experimerftil units referred o it the report are those cllss^s 
■ in which the PLAIJi^stem was used. There was no attempt at planned . 
•variation iiiithin the treatment condition. Instructors had complete 
freedom in deciding how and to what extent to utilize the system. A 
^^^^j**®*^ <?f. variation occurred as a result of this* approach to the . ^ 
implementation. Control or comparison , units refjerred to in the report 
^ ^'^^^ ^^"^^P®'*^?^ classes In which the PLATO system was not us^a. There- 
fore, hypotheses tested in. the comparative -studifes* are fonrulated in 
termfe of broadly defined treatment and control conditions. . : 



\ The evaluation did not deal with detailed analyses of the effects 
of specific lessons. Although .some lessons Temained intact during the 
course of the implementation and demonstration ,^many lessons were' re- 
■ vised and many new lessons, were cieated. . There was no prior projection 
that specific lessons would be usedby Instructors of students. V it will 
be shown in Chapter .2 that there was considetable variation in lessons 
used both, across classes within a subject area and across students i^th- 
in a class. Given the objective of th^ developers that the "instruction 
be_fleKifei£^.amlUnd^ — - 
positive outcome. ^ ' J 



Although instructors were expected to develop instructional ma- 
terials ^^the detailed evaluation of instiructional Wte&tals was not 
an. objective -of the evaluation. In general, the^curricula f or the various 
pourses already existed. Instructfional materials on PLATO were intended 
to be consistent with* the curriculum in specific courses ::and integrated. 
Into the instructor's instruc tional del ivery syatetfi' along wi th ot her 
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Instructional mateirlals. No Instructor was constrained to present 
material to students In any particular Instructional Bode. The data 
in Chapter 2 show that attempts at evaluation In this area of curriculum " 
evaluatlbxvould have been premature. 



..Finally, this evaluation study Is limited to. the educational 
effectiveness of the PLATO systeitl* . It does not deal with the t:ost 
and technical aspects of the PIATO implementation and demonstration. 

1.6 Summary . ^ 

The PLATO epmputer-baSed education system was implemented and 
demonstrated within the context of an on-going educational system. ^ 
/ As a result, the circumstances surrounding this project were very -much 
those that would be found in any attempt *to Inaugurate an innovative 
educational program- in a real world setting. Individual colleges and 
instructors played a major "role *lh determining the manner and extent 
of the implementation and demonstration « . 

The evaluation was tailored to fit the implemerftation and ^demon- 
stration. Few constraints' were Imposed. .by the evaluator^. . Cooperation 
Mi setting up comparison classes and collecting data^was requested and 
voluntarily given. As a" result, the evalurftion-plan-was-^ependent— on — 
the Interest and cooperation of all participants in the project ^ both 
developers Tand community college staff. The project was not tailored 
/ to 'fit a preconceived evaluation mold. In large part, the success of 
the evaluation was achieved because of this flexible approach. 
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Chapter 2 
Specification of Jhe Proyam 



The purpose of this chapter is-Lo describe the PLATO tbmpater- 



based Education System as it was i^em^nit^anr^ 

community college lever during the four and a half year period of * * 
the ^rojedt. For purposes of clarity, it is convenient^©, draw a 
lo g ical distinct i on betwee n t he implementation and demon stration phases* 
Originally, the developers intended to begin the first demonstration 
year InrSeptember, 1973. .The period, from^. January l,^1972^to September 1, 
1973 (20 months) was to be devoted to identifying the "participating - 
cdlleges, soliciting their participation,** training a core of instructors, 
developing , or assisting the instructors in developing an appropriate 
core .of. lesspns, installing and test:^'ng ,the student terainals, and 
generally "*get ting leady for the two demonstration years. In June, 
1973, the intended numbers of student terminals had not been installed 
nor fiad an appropriate core of Lessons been developed^ The implementa- 
tion phase was -extended by one year and additional staff was employed 
to develop additional lessons and provide the necessary liaison with 

Instructors in developing plans fo^ the integration" of PLATO" lessons 

' \ ■ • . * - " 

into-approprlate commuhlty college courses* The f irstf demonstration ' 



>ear was postponed untllXSeptember', 1974* Tht^s, for purpo^ses of re- 
porting, t|ie period from January 1, 1972 to August 31, 1974 Is considered 
the implementation phase of the project; and *the period from September'^ 1, 
1974 to June 30, 1976 is considfered the demonstration phase. 

2»1, Implementation of the program 

c 

The first task in the Implgmt^ntat-gnn ppr-ynr< t^ac_tYv. selec^-the- - 

participating colleges. This ''selection was based on the following ^iir 
criteria: ^ . ^ . \ 



1. sufficient projcimity to thei Computer-based Education Research 
Laboratory (llrbana, Illinois) to be econoiuically fea8;tble; 

, 2* sufficient Size to provide enough students for meaningful 
•evaluation; 



'3r sufficient Institutional commitment to assure effective re- 
^ lations for carrying out curriculum development and testing, * 
^ ^ the instructional program, and th^ evaluation program; and 

4. Sufficient diversity of student body and organizational * 
setting to provide representativeness''. * 

One communijty college, locat-ed within" a few miles of the Computer- 
based Education Research Laboratory, had already used thg PLATO III 
System. It agreed to participate in the implementation and demonstra- 
tjlon_ofjthe^^ System. The student body .of th^ dqwnstate ^om- . ^ 

Jiunity* college wa^^timarlly white ^nd middle class dVawn f rom^ surroundjlng 
snail towns and a few medium-size3 cities, --^^ 

The City Colleges of Chicago had expressed interest i^i parti^Lp^ting^ 
in the implementation and demonstration projectv A few instx:uctd)?s'*' in^ 
the Chicago colleges werCi^already familiar .with the PLATO system. Ini^ • 
addition, the C'ity Colleges of^icago (CCC) were fatf enough removed 
from the Computer-based Education ReseSr^h-Xaboratory (CERL) to provide 

adequate testing of the communications network necessary fp/ delivery - 

• ' 

of services at a distance of about 150 miles.? At the same'vtime, the 

location of sites i.n close proximity to one 'another provided the opportunity 

for cooperation Between sites ^nd facilitated the extensiv^Iiaison effort 

that hfid- been, projected by CERL, ^ 

• " * 

^ Three colleges were selected, one in the south -of the city, one in 'x^ 

the , northwest suburbs,' and ore just west of the downtown area. In two 

of the colleges, more than 90% of the students were black;; in the tfiiW 

college j the majoritj^bf students were whitQ. Students varied in these 

^hree colleges .from those who vn^re" weak in basic skills to those ^jho were 

— , - > _, * ' * ' ^ * ^ ' . 

well prepa^red and likely to complete "their—community college education 

and transfet to four year colleges and universities for further education. 

A fourth institution in the City Colleges of Chicago system was 
also selected for participation imthe implementatioji ^nd demonstration 
project. This institution wast.basically a igraining center for adults. 
It was unique in^ the sense that it did not offer .a standard coniiunity 



college program of finetruction nor did students follow a sf^mester . 
, schedule* Students entered and left .prograns on monthly schedules. 
^It was not possible to include thi« institution in the simply basic 

evaluation clesign for testing achievement. Nevertheless/ the PLATO IV 

System was implemented and demonstrated in this institution, and the 
, valuators ^hav^ collected information about the- implementation and 

de&nstratibn Knd have included this irfstitution in the evaluation *to' v 
r the^ extent possible given" its unique"^ status. ♦ ' ^ 

The second task ddring the impl^ementation period was to .install ^ 
the student terminals ^nd the commutjicatiojn network nec'ess^ry for the . * 
demonstration phase. The installation -of terminals proceeded more ^ 
slowly than had originally been anticipated, but the necessary equip- 
ment was' in •place and ready for student use by the summer of 197A. 
Although there were minor problems associated with the physical conditions 
£n the project, the evaluators consider :id the conditions at' eaft^hlslte • 
very adequate for the demonstration. In describing. 'these conditions, 
and in .the remainder of the report, the five participating institutions 
will be referred to as Colleges I, II> III, IV, and V to provide reason- 
able .anonymity to the participants.' ^ * ' 

^ . ' ^ , - ^ \ » ' ^ . ' . 

The colleges provided space for the student terminals and support ^ 

staff at the, site to take dare of scheduling, provide minor maintenance ^ 

capabilities and assist instructors and students in ^sine the system. > 

In- two colleges, the dcwnstate cbllege and the Sdult training center, 

separate rooms were provided for the exclusive \i,9e of the PLATO terminals; • 

These rooms were large and allowed easy observation of students by cir- 

culatlng instructors and site staff. The downstate college 'was alio- 

cated 28 student terminals and ^the adult training center 16. . Iji two addi- 

tio'^al colleges, 24 student*^ terminals were set up in the Learning Resources 

Centers Although there was some distraction due to other activities 

going ori in the centers, these arrangements, proved to be very adequate 



and allowed easy *observat ion of students by circulating Instructors and 
sitfe staff* In. the. fifth college, 2^ termittals wete installed in a - — 

section of the library. This facility was cramped. It was nojt as easy 
to circulate and observe students ^s it was— in -tjie. uLhei college's"* In . 
addition, access to- the library and the PLATO terminals was severely 
restricted" at night and on weekends* In spite .of these restrictions, 
^^the^condltio^ V 

In addition to selecting the coUeges and installing, the PLATO 
student terminals,^ severaj.^ other tasks werje accomplished during the^im-- 
plementation period... Six staff members of the .community colleges were 
trained in the us6 of t^e TUTOR language at CESL. University _flf Illinois^ 
Extension courses were offered for community college instructors in the Sunmier 
1972, Fall. 1973,. ^S^fr,lng 1973, and Spring 197A semesters. The primary purpose 
of these courses was to acquaint ^^otential PLATO us ers w ith the PLATO 
syste m. Some t>f the pat:ticipants in these^courses received released^, 
time to de>b.lop lessons for the PLATO system. CERL courge coordinators 
vere addled to the CERL staff during the implementation period to organize 
and/or ^^evelop lessons for lise in the demonstration phase of the project. 
The development of the 'courseware in the project is treated more fully 
as a/ program outcome in Chapter 8 of -the report. 

2*--2l Demonaftration of the program 

^ >fj( The developers agrjeed to demonstrate the PLATO system by .delivering 
Instruction to students in five subject areas: accountancy, biology, 
chemistry, English, and^mathematics'. The general aim during the demon- 
stration period (September, 1974- June, 1976) was to deliver this instruction 
to approximately 300 students in each subject area in the first year and 
to approximately 400 students in each subject area in the second year. 
Each subject area was to be represented in at least three of the five 
participating colleges. The developers succeeded in reaching and exceeding 
these general goals, but the usage of the system was very varied across 

, the collegefiT, the subject areas, courses xh-l^hin each subject area, 
classes within courses, and even across students within each class. 



Therefore, to accurately describe the program, and especially to depict 
the magnitude of the variation, it is necessary to describe the demon- 
stration in considerable detail. ^i'^r . 

_^ ; ^; , ^ 7 " 

• At the most general level, the numbers of Students who were exposed 
to PLATO in each subject area in each college -gives a 1)road overview of 
the demonstration. In Table 2.2.1, the^e numbers are given for each 
of the four semesters of the two year demons tr^it Ion period. 



Table. 2. 2.1 . • 

Students Using the PLATO System 
Fall 1974 





College 

\ I ' 


College 
II 


College 
III 


College 

. IV 


College 

V ■ 


Total 


Accountancy 




82 


531, 


136 




749 


Biology 


357 


102 


81 






540 


Chemistry 


142 


201. 


264 • 


115 




722 


• 


160 - 


298 


.285 


- 395 • 


lio 


* 1,248 


Mathematics 


319 






" 352 , 


113 • 


784 


Total 


978 


683 . 


1^161 


. 998 

•> 


223 . 


4,043 






Spring 1975 






• 




College 


College 


College 


.College ^ 


College 






I 


II 


HI 


IV 


V . 


Total** 


Accountancy 


. ■ 35 


24 ' 


309' 


* 87 


33 . 


,448* 


,Biol9gy 


359 


262 


375 






966* 


Chemistry 


151 


142 


221 






586* 


English. 


395 


385 


249 


120 


211 


1,353* 


Mathematics 


348 


** 


81 


179 


. 194 


' 908* 


Total 


lt2?8 * 


= 813 


1,235 


: 386 


438 


4,261* 



Note:^ The * indicates that the totals were provided directly by CERL. 
, Numbers within the table were compile^ from a variety of sources 
and are approximate. For that I'eason, the totals do not a^ree 
\ v'-^ v^.^wjtly. The indicates usage not identified in tferms of 
.^-^^'^"^^nM.vidual students ♦•^ 



Table 2.2.1 (cont.) ■ 

Students Using The PLATO System 

: ' , Fall 1975 ; - : ^ 

--^Gollege " CoLTege^^ College College College 

I II- III IV V Total 



Accountancy ^ 


J 
35 


32 


349 


181 


1Q_ 




Bialogy^^^- 




- - m 


446 






1064 


Chemistry 


149 


244 


198 


63 




654 


English 


568' 


296 


141 


264 


• 158 


- 1427 


Mathematics ' 


296 




23 


136 


66 


521 


Total 


1462 


776 


1157 


644 


234 


4273 


Note: Figures in t:tiis table have been aggregated from the CERL Com«- 
munity College Users' .Report: Fall ;1*975. " \ 






Spring 1976 


-I — — 








College 
I 


College^ 


, College - 
^ III 


J College 
IV 


■ College 
V 


Total 


Accountancy 


- V. 


: 20 
303 . 


268 


97 


'32 


494 


Biology 


436 


441 






-1180 


Chemistry 


• l/l 


460 


184- , 


161 




' '9Y6 


English' 


'425 - 


345 


- 179 


220 


311 - 


1480 


Mathematics" 


, 130 . 


217 


161 


■ 204 


2^ 


■ 931 


^ -Total 


1239 


1345 . - 


1233 


' 682 


. 562 


"5061 



The data in Table 2« 2.1 show that the originally projected'^ numbers 
of ^participating students were^greatly exceeded. However^ the fact that 
large numbers of students were exposed to the PLATO system is not proof 
in itself that the system was used in an appropriate sense- for student 
Ins.truction. A simple, exposure of many students to a /brief demonstra- 
t£on of the PLATO system could have resulted .in these large numbers. 
The developers obviously did not intend th^^stem::^to be used in this 
trivial sense* Instructors wer^ expected to ^Integrate the use of PLATO 
instruction into their courses for about one-third of their instructional 
time. Therefore, to provide a more informative picture of th6 JLATO ^ 
.demonstration^ it is necessary to examine the usage data at the course # 
and class level. ^ 



^ '-To'- illustrate the extent and variation of PLATO usage across 
courses and classes, data_oa biology coursesvfor l:he first three se- 
:§of the demonstration period are given in Table 1.1.1. 



me 



The 



• fcitle of the~-course is given with the corresponding niimbers of partici 
pat ing, students anX^tRr^^i^rage time spent, by students using PLATO ^tt 



each course/class. 



II 



III 



I Table 2. 2. ,2 . v 

' .. ' •* 

'piology Usage bv Classes 

' .■ ■ Fall 197ii ' » 



College Course 

I ' iio aoi - 

Bio 102" 

Bio 111 

'• . - Bio 111 

. . Bio 111 

Bio 111 



Bio 112* 
Botany 201 



1\ 



Rio 101* 
Bio 102 

# 

Bio 102* 
Bio 111 



Total Number 
o f Students 

37 

32 . 

32 

40 

'32 

" 2S' 

32 

66 

32 r 



82 
21 

51 
28' 



- 'Average Number of Ho,urs 
Per Student Pet Semeste'r , 

4.08 * 

2.06 

4.10 ■ 

4.33 • 

. " 4.3/ • •» 

5.58 

.7.21 . 

6.69-' - *" - 

■S.«)2. 

4.83 
, 3!36 

• 2.y. 

' 2.19 



^Combined data on two sec 



ions 



Table •2.2.. 2 (cont.) 



Biology Usage by Classes 
Spring 1975 



Total Nunber Average Nunber of Ro.urs . 

College Course ^ of Student's . Per Student Per Semester 

I Bia 101 '23 ^ 6.42 

Bio 101 24 3.38 

Bio 111 * 36 ; 6.17 ^ 

Bio 111 , 25 2.81 

Bio 111 33 4.'28 

Bio 111 .29 ^ 'A.Q? 

Bio 111 36 4.11 

Bio 112 34 6.90 



— Bix):112 '42 ^ lo.ai 

^ , Bio 112, '"37 7.74 
Bio 112 15 ' 6.91 

. - Bio 119* 25 . ^ 2.00 

II "MoToi - 17 3.60 

Bio ipi' 9 4.69 

' Bio 101 ' '22 ' 4.63 

Bio 101 ' 12 .2.05 

Bio 102 29 5.13 

Bio 102 26 4.38 

Bio 111 ^ 21 • . 7.77 

Bio 111 26 2.71 

Bio 126 * 19 0'.63 

3io 126 ■ -38 « 6.29 

Bio 127 43 6.51 

III Bio 101 32. , • 10.97 
Bio 102' 30 7.91 
Bio lOi 32 , . . 7.72 
Bio 102 31 8.87 

. ' Bio 102-29 13.14 

Bio 102 29 ' 2.20 

Bio i02 ^ 38 " 2.61 

^ Bio 111 31 6.64- 

Bio 112 • 22 4.32 

Bio 112 36 " 6.84 

Bio 112 18 . ^ ■ 10.39 

Bio 112 ' 23 . 9.61 

Bio 112 ' 24 ■ • * 5.97 
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Table 2.2.2 (cont.) 



Biology Usage by Class' 
Fall 1975 , . 

Total Nunber ' 



Average Number of Hours 





voursc or 






T 






X* / 




Bio 102 


* 23- 


2.9 




• Bio 111 


30 


5.1 




■•Bio 111 . 


3A 


>-5.7 




Bio 111 - 


35 


.'^6.4 




Bio 111 


37 


■ -5^ 




Bio 111' 


33 


5.6 




Bio 111 


35 . 


3.6 




"OA « 111 
filO 111 


3/. 


• ' ^ ■ • " 0 15 ' 




Blo 112 


26 


4.5 




Bio 112 - 


36 


i • 5.8 




Blo 112 . 


29 


6.2 




Botany 


30 


■ ' J- 6.0 


111 _ *. 


• y , . 

_1bioj.oi:i1U-I._-1 


• 32 ^ -L 






Blo 101 > 


24 ■ 


4.9 . ■ 




Blo 111 . 


35. 


4.5 




Blo 111. 


26' 


- 1.0 




Bio 126 


22 


213 




Bio 126 


38 


2.7 . 




Bio 127 , 

< 


27' 


. . 1.5 


III 


Bio 101 


t 

39 


3.3 




Bio 101 


" 37 


,?.6 




' Bio 101 


29 


"3 .8 . 


■ 


Bio 101 


25 


4.1 




Bio 101 ■ V 


t7 


8.5 




Bio" 101 


36 


.-^L t ■ 5.5 




Bio 102 ! 


.38 


^ 3'.4 . . • ^ 




Bio 102 


27 


6.1 




Bio 102 


28 


8.1 




Blo,,.102 . V 


33 


8.3 . 




Blo 111 


23 


8.1 *^ 






33 


7.3 ' 




Bi§:<112 


26 


■10..6 




Blo 112 


26 


7.7 , 




Bio 126 ' 


31.. 


, 0.6 




Bio 127 


21 


2.7 



ERIC" 



32 ir. 



The data in Table 2*2«2 shpw that biology lessons were used in 
three colleges primarily in Biology 101, 102^(a general biology course 
without laboratory) and Biology 111> 112 (a general biology course 
with laboratory). The usage of the PLATO system Vatied substantially 
across courses and classes* The average time per student of PLATO 
usage may be misleading in that students who began the course, used 
PLATO only for a brief period, and dropped out of ^ the course were ^ 
gener.ally iii^luded in these summary data* Nevertheless, these data 
depict clearly the substantial variation in, the extent of tfsage that 
occurred during the demonstration period* To provide a fairer assess- 
ment of the extent of usage, the average times per student for students 
who completed their courses are given in Tal)le 2.2*3 for 16 biology 
classes which participated in the achievement study in the Fall 1975 
semester* CWreipondlng data are reproduced from Table 2.2.2 for 
comparison purposes. 



Colleg e 
I 



II 



III 



. Table 2,2.3 

Comparison of PLATO Usage for All Students and for Students 

Who Conplelcd The Cource 
T^ll 1975 





Total Number 


Avernga Number 


Students Who 


Course 


of Students 


of Hours 


Cr.inpJeLcd Course 


Bio 111 


30 . 




13 


Bio 111 ' 


3A. 


5.7 ■ 


, - 24 


Bio 111 


35 


6.4 


21 


Bio 111 


37 


S.6 


20 


liio 111 


33 


S.6 


20 


Bio 111 . 


35 ' 


3.6 


13 


Bio 111 


31 


9.5 


29 


Bio 112 


26 


4.5 


15 


Bio 112 


36 - 


srs " 


27 


Bio 112 


' 29 


. 6.2 


- 14 


Bio 101 


32 > 




14 . . 


Bio 101 


24 




■13 


Bio 102. 


38 


3.4- 


10 


Bio 102 


27 


6.1 


15 


Bio 102' 


28 


8.1 


22 


Bio 102 


33 


8.3 


13 



Averajie Number 
of Hours • 

6.3 
6.7* 
lA 
7.1 
6.8 
5.0 
10.7 
5.1 
. . 6.8 
/7.8 

. 6.3 

6.9 ^ 
6.3 
• 9.0 
8.7 
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The data Itr Table 2.2.3 show that the average time spent by students who 
completed their courses was about 20Z higher than the general average 
time of all students In the class vho used the system. However^ average 
time of student usage masks the very vide variation that occurred even 
within classes which used the PLATO system, ike evaluators consider . 
this wide variation Important for an^ accurate understandir^^ of the progr 
and^ for the subsequent definition .of the "treatment'* the comparative 
analyses perforiOed in the follow4.ng chapters of this report • 

In order to illustrate jtihe variation in student usage within 

classes^ histograms showing the distribution of student tines in three 

V '% .> * . > 

biology classes are given in Figure 2.2.I. These histogr^sis, and.thojse 

^ , -l ' * . * * ^ C ^ . - 

in the appendix, were^ provided by CERL in its various reports to the 

National Science^ Foundation and shared with the evaiuatots. These 

distirlbut ions are represejitatlve of the types of distributions that 

occurred in most> classes. The histograms in Figure 2. 2.1 illustrate 

that the program being evaluated, and the subsequent definition of the 

^'treatment," cannot be simply defined in terms of, a specified aiaount 

of exposure to PLATO instruction at the class level*. This statement 

is not Intended as a criticism of. the PLATO program. In fact, a goal 

of the PLATO system was to provide individualized instruction. Differ-" 

ences in student usage were* expected. Instructors .were free to ^use 

the system as much as, oi^as^ little as , they desired. There was no 

predetermined PLATO curriculum required ^to be used in any class. 

Therefore, not only was extent of usage expected 'to be vari ed, but the 

actual materials used by students^ctoss; common courses, and even 

within a single class, were also expedited to vary. \ , 

"To Illustrate that Instructors did Indeea differ in using PLATO 
materials 9 even in what might be , considered similar courses, data are 
presented in Table 2.2«4 showing the numbers of students who used 
specified. lessons in 19 biology classes in an Introductory biology- 
course (Biology IQl/ill). - " „_L_~i:^ 



- ?lgure 2.2.1 



« 



Student Us«t6 in ThrM Biology 101/111 CliaiM 

- - — - - rmnm ^ 

C0LLE6K I - 111 



lUULll 



il: 



+■ 



. n I n . 



-I — ^ 



B 2 4 6 ..8 10 

35 ••tudanta, 126 hours; Avorago: 3.6 



12 14 

\ - 



16 18 20 



5 



COLLEGE I - 111 



f] I n J n . n I n ■ n ( n . II I'lr. n i-n . H i 1 1 . n < n . 

. 2 4 6 6< 8' 10 "12 14 - 16 .18 



B 2 4 6 6< 8 ' 10 12 
37 atudanta;, 352 hours. Average: 9.5 



4-0-^ hrs 



20 



3 



5 -7 



COIXEGE II - 101 



^ ■ 



n 



4 — ^ — I — "-Oh — I — ^ hrs 
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8 



10 



12 



14 16 



18 20 



32 atudaata^ 141 houra. Averagas 4.4 . 35 . 



• lA 



16 
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ftablt 2* 2^4 
StudMt Vt« of Ustont In MliMtcen Bloloty 

College I 



Ufont 111 111 111 111 111 111 m m^'zoi }ii~Tr ToT 



101/111 ClMttt 

« 

C oV^l i: in 



'23 
IC 

IH * 

11, 

2A 



2C 


24 


« 
















3E 




3F 



















• 






, 5A 




5B 




6A 


1 


' 6B 


' 7 


6E 


27 


o 




6r 


25 


6G 


ii 


6H 


3 


61 




7A 




7b 




7E 




7F 




9B 




lOA 




lOB 




lOG 




12A 




13A 




13B 




13C 




13D 


22 



3 
1 

29 
29* 
22 
30 
12 
9 ^ 



j;26_ ?3_1X 
26 27 3 3 23 
17 



18 

32 32 ' 21 26 26 ^ 19 15 23 
34-33 21 33 29 19 18 26^ 

15 3 . 

23 24 20 29 20 11 13 
1 14 

9 ^ 



1 

2 1 
* 1 
6 12 



101 cjioi 101 . \oi 101 m 

" 24 ~ 3F' 3^ 34 i9 
15 11 . 



2X 

^5 28 37 ^5 23 
:iO 26 30 28 23 



32 



'32 
1 
29 



23 16 



20 



5 11 



22 



8 
18 



?0' 



1 1 

22. 16 

9 9 

4 3 



15 


12 


13 


1 


28 


21 


7 


4 








15 


8 












5 
18 


2 

15 


1 

25 


33 


'23 


12 
24 


12 


12 


11 


1 






le 


19 


4 


2, 


14 


29 


1 


■ .9^ 


*8 


1 


19 


li 


.22 


21 






18 


26 




. 9 


8 


3 


13 


5 


20 


17' 


1 




19 


24 


3 4 


7. 


4 




'6 


2 


.1 


% 


1 

^ 1 




16 


20 
X 


1 * 






1 






14 


18 


I 






22 

1 




Htch ntry gives th« niniber of students In that clsfi who used the lesson 
O entifled at th^ left. ■ 
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The data in 'Table 2.2.1 show that classes used different PLaTO lessons. 
Therefore, ever jd^th^ single c ^s^, the program, and £he^ubsequent 
.definition of the 'I tr ek taen tr," ca^uut be considered as epcposure to a 
specified set of curriculum -materials. 

I . .- * ^ ' 

l^inally, even within a. single class, students differed l>oth in 

amount of exposure and curriculum materials studied^ To illustrate 

this variation at the| class level, data are given in Table 2.2.5 

showing the amoutit of' time spent' by each student in eMh lesson 

for one class in biology. The data In Table 2.2.5 show that in a very 

real sense each student received a unique "treatment/' ; Of ' course, 

the students in any dlass can be considered as receiving a unique 

"treatment" in tei-ms of* their personalities, attention spans, and 

interests. But, in most program evaluations, the program to which 

students are exposed is generally more^well defined- and more easily 

distinguished fToA comparison programs than is ^he case in this study. 

^ Although the illustrations given have been talcen from the area 
of biology, the situation was very similar in the other four areas. 
Tables and figures for'^the areas of accountancy, chemistry, English, 
and mathematics are given in the appendix (Tables 2.2.2a-2.2.5g) . 

Virtually all of the data presented^ in describing the PLATO demon- 
stratlbn wer.e pollected 6n*-lin§ by the developers and provided to the 
evaluators.^ , However, a member of the evaluation staff worked full time 
at the Computer-*based Educational Research Laboratory during the demon- 
stration period and monitoreH the data collection activities. This 
staff !ueiDber^ worked c^oopera^ively with the CERL staff in programming 
some of the early software programs for collecting and summarizing 
studMit data. Although some student on-line data Vet>e cdllec tedllnder^ 
pendently by the evaluators in the early stages of the demonstration 
period, the need for considerable and coordinated management of data 
collection aictivities rendered the independent collection of on-line . 
data by the evaluators unfeasible. \^ 
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Table 2*2.5 

Minutes In Each Laaaon by Studanta in One Claaa 
« ^ , College II: Bialbgy 101 - 

J' * ^ . » 
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2*3 Suwcary , , . 

To sunnarlze the description, of the program, in each of the four 
semesters of the two demonstration^ years, approxiBiat\&ly A^OOO students 
in more than 100 different classes in several dozen different.cputses 
in the five targeted, subject areas in the five participating colleges 
used a wide variety or\PLATO lessons ^f or differing amounts of time 
ranging from less than a\few minutes to more than 20 hours^* Although 

much of this variation occi^rred at the qollege, course, arid class 

^ ' * 
levels, there were^ubstanMal differences between students in the 

same class in .both extent of usage and the particular instruc;:ional 

materials viewed on the PLATO terminals. The tables and figures pre- 

sented'are intended to portray. toVthe reader at least the skeleton of 

the program. Instructors «were not given a prescribed set of lessons 

* ./ * ' • ^ 

for exposure to their stUderits. Students, on theit part, did not march 
• / * ' ^ y 

in unison^ to' a set: of terminals, sit down, and view the same material* 

The'pide variation in usage both across and within classes was expected 

by tthe developers and was a practical consequence* of their basic 

. . philosophy that instruction sliould ha^ managed by the Instructor and 

should be ^individualized at the student level. , 

This description has very strong implications for the evaluation. 
Ea( h student received a unique^ treatment in terms of dosage and cpntent. 
?LfiTO was used for the most part during class timb. However, 'students, 
were able tro^ use the system outside of .class time. Some students did; 
others did not. PLATO lessons were sometimes used to replace ordinary 
c!|.assroom instruction. Often they were used to supplement and reinforce 
classroom instruction. Some students ^wete absent on "PLATO** days, 
yhey pay have^ learned the material covered on PLATO by studying other 
materials.^ Some students worked at a PLATO terminal with a companion 
and did not receive "credit" in terms of amount- of ^dosage received, -If 
two students work cooperatively at a terminalV only the s|udent who is 
actually "sign'ed-on" gets "credit" for the usa3e. Because of these 
diverse factors, no praise definition of the treatment wlais established 
as a basis for the evaluation. PLATO classes were simply classes in 
which thi instructor)^ used the PLATO system in whatever ways they deemed 
most appropriate. " ' 



Chapter 3 

Design of The Evaluation ' \ • . 

The tvo objectives of the evaluation were to describe the 
iaplesentation and denouatration of the PLATO systea and to provide * 
Inforutlon about the educational effectiveness of the system. Flans 
vere fonlalated to achieve these objectives. 

.j^ TVe- Inforouitlon contained In thld repopt ranges from descriptive 
InforMtlon to information derlye^^ 

^ computer-based education system has beep viewed as having nany compo- 
nents. Some components (for exampley4he developiibit of lesson material) 
do not lend theMelves to comparative studies and hypothesis testlng\ 
Observation ^nd questionnidre data will be the basis for Information . 
provided in these areas. 

In general » the following questl^^ns guided the design development » 
data ^collections ^d analysis strategies; \ ' » ^ 

1. What is the Impact of^^the comput6r**ba&€:d education system on 
student attrition^ achievement » at\:itudes» and behaviors? 

2. What is the* Impact of the PIATO system on community college 
faculty attitudes and behaviors? 

3« Vhat is the Impacjb of the PLATO system on participating / 

institutions? * . / 

3.1 Basic experimental design ^ 

The basic experimental design » .carefully implemented in the second 
demonstration year of the project^ ,was predicated on the expectation 
that sizable numbers of classef in th« introductory ifourses la the five 
subject areas In one or jnore of the participating colleges would use thct 
¥lAT(f system. The first demonstralbion year provjtdied the opportunity to 
test the feasibility of the design and to field test the data collec- 
tiOQ instnnents. It was not feasible to include College V in the over- 
all basic deisign for a comparative study of achievement! In College -V,- 
students entered and. left the school at odd intervals. As a result y^JLn- 
tact classes did not* exist ove^r time. In" the other four colleges » it wasf- 



possible, to arrange for comparable experimental ;raQd control classes In 
most subject areas. . ^ ^ > , - * 

As Instructors, became more familiar wltb the purpose of ^e 
evaluation, some Instructors, agreed to provide their own comparison 
classes by not using PLATO In one or more of their classes. Department 
chairpersons, college administrators, and tl\e CERl. staff assisted ETS 
In implementing this. phase 'of the design. This cooperative effort 
-^;;^^esulted In 30 Instructor's acting as their own controls In the Fall 1975 
semester and 19 In the Spring 1976 semester. When this was not possi- 
ble^, other Instructors were asked to participate In the evaluation and 
allw their classes to serve as comparison grotipk. It was not possible 
in all casps to obtain comparison classes. In some ; cases ^ ^there simply 
were no additional classes in the same course to serve as comparison 
classes.' In a few cases, arrangements ^were made *i^or comparison classes 
and la'te scheduling changes, resulted in^ more comparison classes than , 
experimental classes.' It was considered useful to retain the ^extra com- 
parlson classes in these cases to allow for analyses with both 'identical 
and different instructors. Also, it was anticipated that ^ome classes 
V might not f pillow through with all the required testing and collection 
' of att'ltude^ information. Participation was voluntary and the incentiv^ 
were, minimal. , However, ail PLATO instructorsfcarried oat the required 
e- data collection activities; two comparison instructors did not admln^s- 
ter the necessary posttests.^ - ^ . 

It was not possible in implementing the basic design to assi^ii 
students randomly ta instructors, and classes. College students j^lected 
their ,courses^at particular time-slots.^ The Registration procedure 
> consisted of students linlpg up, requesting a particular courses' at a 
particular time, and b^^ng assigned ^alternately to the clasS^^ avail-, 
able at that particular time-slot. At the time" of registration, students 
; did not know which classes would actually use the PLATO systfem. For 

that reason, student sell^-selectioxi Into PLATO and non-PLATO classes was 
* virtually iniposslble. Even if students knew that teacher^were likely 

to utilize PLATO, the fact that many instructors had agreed not to use 

^ » ' " * . - h 



PLATO in one or more of their sectlpns of a-^ particular course further 
.precluded any bias in the study due. to student self-selection into the 
* PLATO program .\ 7 \ > ' 

Classes^vere not assigned dt random to the PLATO and control conditions 
when thfe Instructor was Identical across treatment and control. By and 
large, Ipstjuctorsr who were serving as their dwn control^ decided in 
coQperation with the site coordinators which of their classes would use the 
PLATO system based on the constraints imposed by scheduling. classes into . 
the PLATO laboratory. ^ Where fles^^bility was possible, the. evaluators 
suggested th.e selection to balance times of instruction across experi- 
mental and comparison classes. In one case, the determination was made 
by the flip of a coin. Although 'the assignment of classes to the experi- 
mei^:al and control conditions was not random, a wide variation in times 
of Instruction in both the experimental and control conditions resulted. 
In addition, the assignment resulted in approximately half of the instruc- 
tors who served as their own controls using PLATO with theit earlier . 
class and half using PLATO with their later class. In general, the pro- 
cesses used to implement the design result>ed in a relatively well-balanced 
quasi-experimental design with no obvious sources of bias. 

To summarize, the aim of the basic design was to obtain in each 
targeted subject are^ a yoked design with soii\e instructors beaching both 
PLATO and non-PLATO classes, some instructors teaching only' PLATO classed, 
and some instructors teaching only non-PLATO classes. In Tables 3.1.1 * 
and 3.1/2, the designs are shown as they were implemented in the second 
demonstration year. The letters A through V are used to distinguish 
separate courses and colleges. Numbers .1 through 9 are used to distin- 
guish instructors within courses within colleges. Thus, for example^^ 
in English 100 at College I, three instructors taught both PLATO and 
non-PLATO sections, one] instructor taught a PLATO section only, and one 
instructor taught a non-PLATO section only. 

3.2 Data collection instruments and activities ^ 

Data collection instruments consisted of achievement tests, 
'attitude questionnaires, and observation protocols. Although instructors- 
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and CERL staff participated in the development pf all data collection 
instruments, their participation was greatest- in the achievement area. 
Instruments are described in the following sections under the three 
categories of achievement, attitude*, and observation instruments. 

Achieyemignt tests . The achievement tiestd used in the PLATO . 
evaluation ^wer&<designed by ETS in cooperation with the instructors in . 
the community cb^leges. The general paradigm used in each subject area 
included an initial study of the curriculum outlines for each college 
in each targeted course. The course outlines served as guides for. the 
ETS test development specialists in selecting items in accountancy, 
biology, chemistry, English, and mathematics from a large variety of 
ETS tests for review by the instructors in thl colleges. Iti accoun- 
tancy, biology, English, and mtfthematice, instructors agreed to assist 
in designing pretests and posttests for their courses. There was reason- 
able agreement that a pretest designed to assess students^ abilities in~^, 
,the various course areas and posttests designed to measure final achieve- 
ment in specific courses would provide the means -for the most yalid 
assessment of student development in a particular course. The posttests 
were to be used as final examinations in the appropriate courses. In ' 
chemistry^ instructors preferred topical tests to be administered at 
appropriate poiftts during the course in lieu of an overall final examin- \ 
aticn. In one college,, instructors desired both typical tests and an 
oveijall posttest in chemistry. ^ " . 

The first efforts at test development bfegan in 1973 with a small 
grouii of volunteer instructors in the appropriate subject areas. Pre- 
tests were developed using materials primarily from the Comparative 
Guidalice and Placement Program. Specifications called for a pretest of 
approximately 45 minutes in length to be administered at the beginning", 
of each semester or quarter. They were designed to measure the knowledge 
and skill of beginning students in each of the courses. 
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M2 . . 


M2 


13 


13 


vK3 


KB' 


M2 




14 


K4 


KX 




M3 




14 


K4 


K5 
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OX 


Qlj 
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03 • 











NX. 
NX 



NX 
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Course ' 
Business 101 

Biology 101, 111 



■ Table 3.1,2 

Evaluation Design 
Spring 1976 

College I College II 



Al' 



D5 
D6 

,D8 



D7 
D9 



NP 



College III 

JL"^ NP 

CI CI 
C5 C5 



Biology 102, 112 


E6 


E4 ' 


Fl 


Fl 


Gl Gl 




E7 


■ E4 


. i 


Fl 


Gl 


Chemistry .121 






.. - Q2. V 


Q2 . 


Ul . 






• 


Ql 
Q5 






English 100 


HI 


HI 




L3 L3 




H2 
H3 
H4 


. H2 
H3 
H5 


• 






English 101 


-11 


11 


K2. 


K2,.. 


Ml Ml 




12 


12 


. .K2 


K2 






13 


13 




K6 






16 


16 










12 
16 










Math 111 i 


Ot 
04 


01 

. 04 
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This p/ocess resulted in six pretests, one in ejach of the areas of 
a^ccduntancy, chemistry, English, and mathematics, and two in, the area 
of biology for^ what were considered distinct levels of biology courses 

in the colleges. Instructors agreed to use the pretests across colleges* 

** • 

The post tests were more difficult to construct* In English, 
an essay^ examination was developed to accompany an objective 
-test of English language skills at both the pretest and posttest > 
levels.- Ttie- English instructors were able to agree on a common post- 
test across the colleges which allowed for considerable pooling- of *^ 
data in the analysis stage of the evaluation; In the other subject 
areas,/ it. was riot possible to reach agreement. on posttests that were 
valid across colleges^ Curriculinn outlines and specific emphases 
varied even in. subjects* with similar titles. ETS therefore worked 
closely with individual colleges in order to tailor the, posttests 
to their courses. This approach was based on the rationale Chat, 
although increased sample size attained by pooling across colleges 
was desirable, the* validity of the tests for the, courses involved , 
was absolutely essential to the evaluation. This resulted in the ^ 
development of three posttests in accountancy, four posttests in 
biology, more than 25 chemistry topical tests, one chemistry post- ^ 
^test, and three mathematics posttests. Within a college, it was 
possible to reach agreement o,n a single posttest across jthe different 
sections of the same course. In one college, three different forms 
of the same topical tests were constructed to maximize teacher do-' 
operation*. These are not .counted in the number of topical tests. 

The achievement tests were field tested in the first demonstra- , 
tion year with* both PLATO anJ non-PLATO instructors using the tests. 
Initial test reliabilities (internal consistency estimates) for the 
first demonstration year are given in Table 3.2.1. Instructor comments 
. on the tests and the item statistics for the first year were used to 
revise the tests for the 1975-76 demonstration year. The most common . 
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^Mble 3*2.1 
Reliabilities, of Achirveinent Tests 

9 ' • • , 



Tetft • * 
ID Name 

!• Pretests 



131 


Accounting Pretest 


231. ' 


Biology- "Pretest 1 


232 


Biology Pretest II 


331 


Chemisnry Pretest 


431 


Mathematics Pretest 


^ . 531 


English Pretest 


11*^ Post tests ^ 


191 


Accounting. Posttest I 


192 


Accbunting Posttest; II 


193^ 


Accounting Posttest III 


291 


Biology Posttest I 


292 


Biology Posttest 11 


293 


Biology -Posttest III 


294 


Biology Posttest IV 


391 


Chemistry Posttest . 


491 


Mathematics Posttest'' 


591 


English Posttest 



llir Chemistry Topical Tests 

1. College I; Chemistry 121 
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371 Atomic Structure and Bonding 

374 Nomenclature 

377 Formulas, Equations, Stoichiometlry 

383 Gases 

2. College II: Chemistry 121 

362 Atomic Structure and^ Bonding 

363 Nomenclature 

365 Formulas, Equations, Stoichiometry 

369 . Molecular Weights 

360 Solutions; 

3. College II: Chemistry 201 

361 Atomic Structurt and Bonding 

^64 Formulas, Equations, Stoichiometry 
*366 Gases , . 

368 Solutions 

4. College III: Chemistry 121 

341 ' Atomic Structure and Bonding 

342 Nomenclature 

343 Formulas, Equations, Stoichiometry 

345 Gases ' , 

346 Solutions. 

5. .College IV; Chemistry 101 

351 . Stoichiometry & Nuclear Structure 
352^ Bonding and Nomenclature 
35^ ' Gases 

— : ■ — rr 




1974 ■ 


-75 


1975-76 


P\ot 




# of 




[terns 

- 


r 


Items 


r 


40 


.80 


40 


.80 


50 


.82 


45 


.80 


50 


.68 


45 


.63 


55 


.87 


55 


.89, 


70 


.91 


. 70 


.89 


50 


.91 


40 


.89 


100 


.90 


54 


■ ■ - ■ 
.88 


90 


.93 


50 


.'90 


100 


.90 


50 


.86 


50, 


.70 


50 


.86 


100 ■■ 


.85 


50 


.81 


50 


.70 


45 


.68 


5Q 


.68 


50 


.84 


66-''''%87 


•50 


.85 


35 


.79. 


.37 


.80 


5b 


.91 


■40 


.88 



30 


.77 


22 


.62 




.56 


25 


.80 


25 


.89 


20 


.53 


25 


.79 


20 


.54 


30 


.77 


22 


.76 


30 


.86 


25 


.85 


25 


.89 


20 


.78 






20 


.75 






25 


.88 


30 


.«1 


25 


.82 


25 


i85 


20 


.75 


25 


.76 


20 


.66 


30 


.81 


23 


.65 


30 


.77 


30 


.80 


30 


.86 


30 


.85 


25 


.89 


25 


.89 


25 


.79 


. 25 


.74 






26 • 


.53 


30 


.78 


25 


.76 


30 


.77 


30 


.78 


25 


. ;79 


25 , 


.74 
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remark of teachers was that some tests vere too long. ^ Test reliabilities 
for the revised tests used in the I^all 1975 semester are also ^^:^ven, to 
Table 3.2.I. In mathematics » several tests vere not suitable for con- 
tli^ued usage due to a shift in the courses In vhlch PI^TO vas U8e<f^^ 
During tlie sunmer of 1975 » an attempt to develop additional tests in 
mathematics for the 1975-76 year and to obtain the participation of more 
mathematics instructors ^proved unsuccesdftil. As a result, the evaluation 
of achievement results iti mathematics was limited to one mathematics 
couifse at College I. • 

By the Fall 1975 soiester, acceptable tests of achievement had 
been developed and revisci^^ The tests vere designed vith the currier 
ulum objectives of each course in mind to provide a fair assessment 
of both PLATO and non-PLATO courses. No attempt was made, to match ^ 
test Items with specific TLATO instruction. Given the variati9ns in 
content of PLATO instruction both across and within classes that occurred 
in the implementation, the achievement testing plan served its purpose 
very well. * 

Student questionnaires . In addition to assessing the effects of 
the PLATO system on student achievement, it was considered desirable 
in the evaluation to assess the impact of the PLATO system on student 
attitudes, opinions^ and behaviors. In developing the achievement 
tests for the evaltiatlon, the problem of content validity was relatively 
straightforward. It was clear that the objectives of a chemistry 
course included the learning of some vspecif Ic content in chemistry by 
the student. Objectives in the attitude area were much more difficult 
to specify. Four of th^ conmunity colleges routinely administered 
quest lomiaires to students for the- evaluation of instruction. The 
questionnaires were markedly different in terms of coiiq>lexlty (number 
and type of items and responses) and ^content: (information about 
instructors, personal information about attendance, grading,, etc.). 
These questionnaires did not include questions about computerrassisted 
'instruction. ETS used thesfe questionnaires and others from the 
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Comparative Guidance and Placement- Program and the Teacher Behavior 
Research Program to fashion a set of preliminary items about attitudes ^ 
toward instruction. In addition, existing questionnaires used in pre- 
vious studies of computer-assisted instruction w^re reviewed .for appro- 
priate items. A preliminary questionnaire was desigiied and field tested 

• • • * 

in Spring 1973 with a class of 30 students in one college. In addition 

to giving their responses, students were asked to conment'on the items. ^ 
.Members of the CERL staff ^and several community college instructors were 
asked to review this preliminary questionnaire. <)n the basis of comments 
received, two revised preliminary questionnaires were designed for PIATO 
and non-PLATO students for field testing, in the first demonstration year. 
The . preliminary questionnaires were rather widely criticized in the first 
semester of administration. Instructors and CERL staff felt that the 
questionnaires vere too long, too complex (number of options) » and at a 
too high reading level. In response to this serious criticism, members 
of the ETS staff revised the preliminary questionnaires for the Spring 
semester administration In the first demonstration year. The number of 
.items was reduced; options were limited to twp;or three, and items that 
had been somewhat complex were rewritten -in simpler langijiage. The revised 
questionnaire was fairly well received, but several narrowly focused, 
suggestion^ were used to,make a fin^l revision for the 1575-76 demonsfrsT- 
tion year. The revised questionnaires were received very well in the ' 
second demonstration year and instructors were personally anxious to 
receive summaries of' their students' responses to the questionnaires. 
Summaries "were provided to evexy participating instructor ani sej:ved"as 
an incentive for teacher ^participation. ^ ' * - , 

The final revisions of the student questlommires resulted in two 
questionnaires, one for PLATO students (45 iteins) and one for non-PLATO 
students (35 Items) . The first 25 Items were identical in both question- 
naires: 11 items wef^ related to the us/Sf computers and computer- 
assisted instruction, and 14 items vere related to^the students' att''.- 
tudes toward the particular course. PLATO students then responded to 
20 questions specifically about their PLATO instruction.^^ 
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In order to provide Inforiiation regarding possible contaaination of 
the Maple » non-FLAIO students were asked questions about any inter- 
action they may have had with the PLATO system or any ppinibns they 
had about the PLATO system because of student or teacher coMtfents* 
The data from these questionnaires provided the possibility of per- 
.forming a comparative studji as in^the area of achievement with 
basically the same design (using the responses to the 25 identical 
Items by PLATO and non-PLATO students) and providing descriptive 
information based on the unique additional items* The same student 
questionnaires were administered across all subject areas and col- 
leges thuK allowing for considi^rable popling of data in the ilyses* 

Observation instrument * ^ Although the data collected on-line by 
the PLATO system provided a reasonable picture of the extent of usage 
of the system and the wide variation^ in usage and 'content across^c^ 
within classes » that data did not provide a description of WKat 
occurred In the PLATO laboratory during instruction* In order to 
, provide such information^ members of the evaluation staff developed 
an observation instrument designed to provide a'much richer de- 
scription of the PLATO systrf^ in actual use* * Observers were trained 
to collect both objective (numbers of terminals operating number of 
students working' in pairs » activitdfes of teachers, etc*) and subjectivjs 
(jtidge student levels of attention, frustration, etc*) data* These 
data were collected for the class as a whole and for individual 
students selected at random* ' * 

In the Fall 1975 semester,' ^he observation plan called for observ- 
ing every PLATO teacher who was participating In the evaluation^ at' 
least once during the^semester* Two studdits in each class were chosen 

at random for jcloser, more detailed, observation* As the semester 

« *^ . — ^ 

progressed, the number of individual students was increased from two to 
three* Preliminary results pf the observations were reviewed toward 
the end of the Fall semester* Although the results were interesting 
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and provided a reasonable description of the PIATO system In use, the 
data did not allow for Interpretation across tine for particular ^ < 
classes^ ' ' 

In the Spring 1976 semester, the observation plan vas revised to 
Include the observation, of approximately 30 Specific classes at three 
distinct points In time: the beginning » middle » and end of the semester* 
These datia provided the oppo;:tunlty of describing not only, the use of 
the system^ but changes in the use of the system over time and ^changes . 
In student behavior and attitudes over time* 



The validity of the. observation Instrument can be justified in 
terms\of its review by staff members at NSF, CERL, and several cbmmmiity 
^college\^staff members at the local sites* The PLATO system wa^rath^r%^ 
unique and^ although some activities performed in the PLATO laboratory 
were obviot^Sy easily observed, and evidently important » decisions about 
what activities, to include in the observations had to be made* In 
general > the approach was to err in the direction of collecting more 
rather than lessNdata* Such activijiies ai^the extent of student .dis- 
cussion during theVsession were included* A perceptive community 
college staff membet\ suggested that a significant number of \students 
remained beyond the sc^duled end of the period to continue their in- 
struction^ an activity n^t ordinarily observed in traditional classes* 
That particular informatib^ was added to the observation Instrument 
later in 'the Fall 1975 semester and, collected carefully in the Spring ^^^^ 
1976 semester* \ 



The observation data were cbllected by four trained members of 
the ETS evaluatioti staff* During the first few weeks of the Fall 1975 
s^ester^ the four observers workedXtogi^cher in rotating pairs* Each 
mexaber of a pair* observed the same PLATO laboratory session and . completed 
an observation instrument independently^ Agreement between observers on 



factual information was virtually perfect, but subjective ratings of 
classes and individual .students varied* Debriefing sessions were held 
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to discuss dlsagreem^ts and arrive at consensus on the cjrlterla to 
used In conpletlng.the rating scales. On eleven rating scales, ob- 
servers agjeed. within, one unit on the scale In fi9X of the ratings In 

* 

the f&al set of pairings. At that point » observations were performed 
by only one observer* ' 

* • 

TheJ subjective scales used in the observation^^lnstrument were ^ 
the following: \ 
(a)' For the class as a unit: 

(x) student attention - r4^^ed from low to high on a five 
% ' point scale (concentrate on instruction^ avoid dis«- * 

traction^ cake^notes^ work problems, request assistance) 

(2) student attitude - rated from negative to .positive on ' 
a five point scale (serious/ enthusiastic, interactive, 
cooperative with instructor and site personnel are 
positive factors; ignoring Instruction, talking to other 

^ \ students about tinrelated matters, leaving early, not 
signing on in a reasonable time, complaining, boredom,, 
^ ^ reading newspapers and magazines are negative factors) 

(3) student"Student interaction - rated from none to "a 
great deal" on a five point scale (discussing the PLATO^ 
Instructlbn^'^'related content matter, assisting another 
student, asking another student for help, duration, 
number of students partdj^ating) 

(4) lesson access problems -^^rced/f rom none fo many on a 
five point scale (sign~on, passwords, course cuJeB, 

use of indices, problems in getting into a particular \ 
lesson, unintentionally signing out of a lesson) ] 

(5) facility with terminals rated from poor to excellent | 
; on a five point scale (typing skill, use of help-type | 

keys, calculating on the terminal, proper sijgn-off ^ 
procedure, erasing, editing, return to index, use of 
arrows, etc*) } 
(}})y^oT the individual studjent (chosen at random): 

(1) attention - rated from inattentive to very attentive on 
a five point scale 



(2) cnthusiasn rated from bored to enthusiastic on a five 
point scale. ^ 

(3) coqq>08ure - rated irom^ tense/ to relaxed on a five point 
scale 

(4) activity • rated from inactive to active on a five point 
/ scale 

(5) confusion - rated from not confused, tto very confused 
on a five point scale 

(6) frustration. - rated from not frustrated to very frustrated 
on a five point scale 

.The six scales for rating individual students were admittedly subjective. 
They were chosen on the basis of preliminary observations in the first 
demonstration year and on intensive observations, at the beginning of the 
Fall 1975 semester. The last four scales were added to the preliminary 
observation instrument as a result of tHe first few observations per<> 
. formed by .paired observers^. It was clear that some students were in 
fact tense, inactive, confused, and frustrated. The evaluation staff 
considered this information useful if it could be reliably collected. 
Observer agreement indicated that it^ could be so collected. In addition, 
the evaltiation staff considered changel in these student characteristics 
/"icross time an interesting 'and* informative variable to report on in the 
overiili evaluation of the demonstration of the PLATO system. 

■ ' ^ \ ■ ' " " 

*' Instructor questionnaires . In order to assess the impact of the 
PLATO system on community college instructors and to provide ^supple- ^ 
mentary. Information for use in Unterpr citing the student outcome data, 
PLATO 'instructors were asked to complete a questionnaire to describe: 
* their teaching experience, their experience ;^th the PLATO system, . 
their strategies in using the. system, their opinlous about the varied 
components of the system, their commitment to the PLATO system, the ' 
impact of the system on their workload and teaching activities, and 

their subjective ratings of the Impact of the PLATO system on student 

- /■ ' • 

achievement, attitudes, dropout behavior, interaction with the in- 

structor and othe:: students, and on their own faculty duties and re- 
sponsibilities. In addition, instructors who served as their own controls 

• 53. ■ • ' ; 
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In 'the evalisatlon were asked to coiq>^te\i second quest ionnaire con-* 
, paring their . PLATO and non-PIATO clashes, o^ motivation, ability^ 
acfiievawnt» attendance^ tine consuaedx for Instruct lon^ teacher- 
student contact, and anticipated and final preference for teaching. 



Non-PLAi;) instructors vere-asked to coiq>\ete a questionnaire describing 
their experience, if any, with the PLATO syst€fm and their general 
ojpinions about the isipact of the systcaa on students and other faculty 
nenbers. Additional Infornation was collected fVom instructors through 
infomal interviews ^and personal communicatlpns. | 

On-^line data . The PLATO system had tlie cai^bility of collacting ' 
a significant amount of data at the individual (^udent level depending 
upon the way the lessons used by the students wei^ programmed. In many 
courses, the following data w^ere collected Sy the developers and nhared 
vi£h the evaluation staff: ^ ' 

1. name of the lesson entered 

tis{e in the lesson in minutes . ' . 



2. 
3. 
4; 
5. 
6. 



nuiA^r of arrows encountered by the student 
nt^er o^ responses to arroys judged correct 



/ 

/7. 

P, 
. 9. 
10. 
11. 
12. 



nunber/of correct responses on the first try 
number of incorrect responses anticipated by the author of ' 

the l.^n . ■ . ■ ^/ • . ' ' 7^ 

number of "incorrect" responses not anticipated by^the author 
of the lesson 

number of -times help was requested and given, 
number of times heXp was requested and not given 
number of areas attempted in the lesson 
number of areas completed 
number of interactions per minute 
The arrows referred to in nuiiBers 3 and 4 above are generally used to 
elicit a student response. The interpretation of these date depend on 
the nature and design of the particular. lesaon being studied. The data 
were primarily intended for use by the development, staff^n validating^ 
and revising lessons. For exanq>le, if large numbers of students requested' 
help at a point ^In* the lesson where such, requests had^ not been anticipated 
by the author of the lesson, a help sequence might be inserted into the 
lesson at that 'point. 



sons for patterns 
elatloiishlps 
Icli Included the 

on-xine measures togecner vicn grades, pretest scores, ^nd j^psttest 
scores were factor analyzed. .No consistent patterns ap^earea. across 
lessons. Interpretation of^ the data for specific lesions war: tmwarranted 
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. given tl^at lessons were revlsed^durlng the demonstration^ period ,\^the bias ^ 
In the <|ata due to doubling up of students was unknown, achlevemetit^ 
measures were not lesson specific In^^^ls evaluation, and the Independence 
of the on-line measures from such variables as attendance and time $pent 
In other Instructional activities could not be verified. . >^ \ 

The esqperience gained in exploring these data, however, indicate 
that future small well-designed studies of individual lessons or groups / ^ 
of lessoiots would be feasible. In such ' a jilt uat ion. Instructors wduld 
be '^requlred to use prescribed fJATO materials uxider controlled conditions 
In their Instruction. . ' ^ 

Miscellaneous reports . A substantial amount of additional data in 
this project has been collected b^ attendance of the evaluation staff mem- 

.ber's at a variety of organizational and working meetings. In each subject 
area-^ teams of instructors met, regularly to review and dlevelqp lessons. - 
Virtually_aIl^of^thes€^ meetings were attended by a membet of the ETS ev^lu 
atlon staff axid.^nutes of each meeting were recorded, prganizatipnal 

"^meetings betwe^^n CERL staff and local site personnel were also attended" 
and summaries prepared. Inladdition, the CERL develppment staff . -^J 
published' many reports giving lists ^nd descT;^ptions, of jLessonSf ire- y " 
suits of lesson vaildation activities, usage statistics,! and a^dmpr^r^ 
hensive summary of ca^a^studies performed in, their own internal evalua- 
tlon. The cotrawinity college staff also published repoftife with detailed 
sitfe information. iJeekly schedules were made available to the evalua- 
t^on staff. Fina^y , several instructors performed jstudles jDf _ ^ _ ^ 
.their own and made these avAilabie ,to the ETS evaluation staff. 

^ In general, the sources of data in this project /were^, many and 
varied. In attempting to descril^e the implementaticm and demonstration 
accurately, and to interpret <fata validly, the evaluation staff derived i 



*infoniiatlon from all possible appropriate sources* Every effort 
has been made to Identify and acknowledge the source of Information 
in th'e'>bod'y of the evaluation report • / 



/ 



3*3 Analysis framework \^ 



The analyses employed^ In the evaluation report ranged from simple 
summaries of descriptive statistics to/sophlstlcated strategies using 
the comparative data resulting from the basic evaluation designs pre- 
viously described. In the following ^ectlons^ the analysis framework 
is described In detail for each of the outcome areas separately. 



' Attrition . The basic evaluation designs given In Tables 3.1»1 and 
3.1*2 were used to analyze attrition data. The prlmary^unlt of analysis 
Va? the-student; The data sources were the rosters of students who took 



/ 

the pre- arid^poattests^Cor last toxical test In the case of chemistry)^ , 
official class rosters provided bj/ the school^ at the beginning and 
end of the jsemester, and supplementary rosters prpvlded by individual 
instructors.^ Although the basic ^measure of attrition was the per- 
centage of those students' who after having taken'tbe pretest . subsequently 



too> th^: pqsttest^ other 



measures based on the official rosters of the 



scKoolls and supplementary rosters provided by teachers were Examined 
to ensure the validity of a the basic measure. 



The community :Colleges 
i participating In the FLATQ study differed in their approaches to pro- 
1 vldlng student withdrawal. Information. In some cases, students were 
IT fallowed to..wlthdraW right up to the end of \^he semester < Such students 
^may have taken. th6 posttest.\ Others may not have* In a few;cases, 



instructors exempted 'studenti| 

they had met some agreed 
did not arrange for absent stt 



from the final, examination (the post test) 
on. cirlterla. ^n some case > Instrqctors 
ident^s ' £o make-up tfhe pretest. In some 



casHlS*^ students topk the pretest /and withdrew during the period when 
^wlthdrawals^^were alloi^d wlthiut/ formal withdrawal procedures. Such 
>^.stud)^nts simply disappeared fro^n the rosters and we;:e not listed as 



formally withdrawn. 



All of t 



lese^ factors were considered In the analysis 



of , theVat t rit loif ^ata . 



'Assuming a valid measure of attrition^ the^^baslc design permitted^ 
a<rcomparlfi^on of attritlon^jrates across subject .areas within colleges^ 
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, within-' subject areas, across colleges ^ within subjel^t^ areas within colleges » 



and across sections within course areas within colleges* The yoked study 
^also prc^vided the opportunity to compare the attrition data 'across 
treatment and control groups for identical teachers thus prbviding a 

control on teacher effects which are so critical in any analysis of ' 

• 1 ' • » 

educational outcomes* 

/ . The pretest data also provided the opportunity for, a detailed 
analysis of differential attrition based on. initial student ability 
across treatment and control conditions for appropriate groups of 
students* Within the analysis framework, the pretest scores for those 
students who did not subsequently take the posttest were compared 
' with the pretest scores of those who did subsequently take the post-- 
tests* yoked design again permitted this data to be interpreted 

with teacher effects taken into consideration* . . , 

Achievement * Evaluating the Impact of the PLATO computer-based ^ 
education system, on student achievement was the most challenging aspect 
of the overall evaluation of the PLATO system* Student learning ks 
undoubtedly the bottom li^ in education, and 'educational systems o^f 
any kind are simply means to bring' about that end*^ On the other hand, 
the PLATO system was admittedly in a developing state* Therefore, what 
expectations for it were reasonable? The answer to this question will 
\depend on the expectations and prejudices of the readek* The de- ; 
^elopers of the system claimed that PLATO was ready to d^s^nstrate its " 
capabilities* However, their emphasis was on getting the system in 
place and working efficiently* The, essential role to be played by i.ri- , 
strt^tors in determining how to use the system and even in devel^lng 
the tii^terlals (courseware) to be. used in conjunction with the syst^ 
was stressed* If it could be shown across all subject areas and all 
collegec^ that the students who .used the system achieved much. better 
than tho^e who did not, then it would be easy to assign the^ credit for 
-»successful\ improvement in achievement to the PLATO system* If , on , 



the other hand, it could be shown across all subject areas and all 
colleges thatXstudent's who used the system achieved much more poorly 
than tfioae whoNlid not, then it would be eaay to blame the system in 
general but difficult to assign the cause of failure to specific com- 
ponents of the syst^* These simple results seldom occur in education* 



Rather, given the substantial variation in the way that the PLATO 
system was used, as was demonstrated in Chapter 2, one must be prepared 
for a complex and not unambiguous set of outcomes in the area of 
achievement* 

The complex results have been presented within the context\of 
the basic evaluation design. using a basically straightforward analysis 
strategy* Although the ar|ilysi8 strategy was applied to specific 
cases where students toojk the same pre- and post tests, it is useful 
to have the general approach stated explicitly before it is applied 
to the specific, cases and modified by the varying constraints imposed 
by each population of interest* 

The general approach. to the analysis consisted in th? estimation 
of the parameters of a models corresponding estimates of the standard 
errors of the parameter estimates, and appropriate statistical tests 
of the significance of differences between appropriate parameter 
estimates* Thus, the initial problem\was to specify the mathematical 
^model and to identify the pairameters to, be estimated* It was assumed ^ 
that (1) there were well def^ined treatment (T) and -control (C) con- 
ditions, (2) each subject was in one of these conditions, and .(3) some 
time after the* initiation of the T and C conditions the value of a 
dependent variable (Y) was .obtained for all subjects* The basic con- 
ception, of the .effect of the ^treatment folljows Rubin (1974) in which 
the critical (but unmeasurable) quantity of^ Interest Is, for each sub- 
ject, the difference between the value of Y \\e would have in the T 
condition and the value he would have in the C condition* ' ^ ^ 

* / 

It is, of course, impossible to have each subject in both the T 

and C conditions in this study* Therefore, as an approximation, it is 

1. ■ ^ ^ 

necessary to compare the values of Y for subjects in the T condition 

with the values of Y for "similar" subjects in the C condition* In 
order to talk about subjects being "simil^," it is necessary to intro- 
duce the notion, of a covariate * In this study, a covariate is any 
quantity which is measur.ed on every subject before the initiation of 
the T and C conditions (or which would not be changed by the T or C 
conditions, such as age or sex)* The vector of all such covariates is 
denoted by X* Two subjects with identical values of X are considered 

58 ^ . 
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"Identical" as far as the relevant set of data is concerned — they are 
^he^same ^Tn every characteristic measured prior to the initiation of 
the treatment • . 

There is one final concept thft needs ^tb be ilitroduceid before 
the model can be stated, and that is the population P from Which the 
subjects are to be regarded as representative. In this study, there 
are a number of populations of potential interest, the students in a 
particular cou; within a school, the students in similar .courses 
within and ac)*y«^s schools. The probleia of pooling subpopula'tions 
across classrooms, courses, schools, and even the T and C conditions, 
is both substantive and statistical. In the substantive area, if the 
posttests are different even for seemingly identical courses, pboling 
populations is not possible. At the statistical level, it is possible 
to /'pool" across groups if some version of parallel response functloiis 
in the groups can be justified. The reason for pooling is to increase 
the relative sample siise and thereby improve the parameter estimates. 
Thus, to summarize^ the Vi^imary population in this study is the set' of 
students in a class who take and finish a given course in a given college* 
When appropriate, pooling will "Be used to specify larger .relevant popu<- 
lations. The actual pooling will differ in the ^f Ive subject areas of 
interest'^'^tfijs study. ^ 

To specify the mathematical model , the dependent variable Y and 
the vector of covariates X are regarded as having a joint probability 
distribution over the population P, and this distribution- depends on 
whether the subjects are in the T or C condition.^ Conditional on X, 
T has a distribution which depends on the condit^^on thc^t* the subject 
is in. The average value of Y for subjects from P with ^covariates X 
* X who receive the treatment T is denoted by ' ' \ 

Similarly, the average value of Y for sub jects-from'P with covariates 
X « X who receive the7Control condition C is denoted by 
'—^y . ' ■ y^(ic) « Ep(Y|x - x,C).. 

The ftinctions y^(x) and are sometimes called the response func-. 

tions. Since they repi^esent the average values of Y in the two con*-, 
ditions (T or C) for subjects from P with identical covariate values x, 
their difference ' , , , 

. • 59 ■• .. - 
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t(x) - p^(x) 

is- tiie, average difference In the value of Y for "identical" subjects 
(i.e., those whose covariate values are both equal to x).^ The -ex- 
pression t(x) is the "treatment effect at x." If t(x) is averaged over 
the population P, then thte "treatment effect in the population P" is 
denoted by 

Tp-Ep(T(X)). , ' 

\^ The purpose of the analysis is to estimate for each population P 
arid dependent variable Y the treatment effect t . If the estimate of 
Tp is. denoted by Xp, then Xp will have a distribution with standard ^ 
error . The estimate of this standard error \d.ll be denoted by • 

P ^ ' ' . P 

Fot each population, the analysis will report the values of x., and 

0 m . . . 

■ ■.' - ■ - • ' 

The analysis wiil be carried out In three, stages. " In stage. I , 
for a given population P, the response functions p^(x) and P/,(x) will 
be estimated. It is not necessary that the response functions be 
linear and/or parallel*. If they are, the analysis will be appropriately 
simplified. In this stage, exploratory ^nalysis^^will be used iii an 
attempt to simplify the response, functions by transforming variables 
and examining the effects of outliers. If, parallel response functions 
can be justified^ then appropriate "pooling" will be done in stage I 

^ A A 

to permit better -estimates of Xp and a" . ^ 



In stage, II r- theses tlma ted response functions ]i^(x) and Pjj(x) 
will be used to estimate the "treatment effect at . 

A A A • ^ ' . ^ 

x(x) « p^(x) - Pg(x). / 
This is the best estimate of the average increase (or decrease) in Y 
due to T for subjects with covariate values x. In general, the analysis 

A ' . . 

will entail computing x(x^) for every observation i in each application 
of the model and averaging the values to obtain the final estimate 
of the treatment effect. 



60 



^ In stage III , the estimated standard error a^, is computed using 

^ ^ p 

the standard error of regression in the T and C groups, thi functional 
forms of u-,(x) and y^jCx), and the number of individuals and corresponding 
covariate values used in detiermining Tp, the estimated treatment effect • 

The preceding description of the analysis strategy was purely 
mathematical and statistical and therefore devoid of substantive content. 
Y, X,'P, T, and Q were abstract entities related to each other in ways 
that are independent of any interpretation they might have in specific 
contexts* In 'dealing with the real data, substantive interpretations 
will be given to each abstract entity* , . 

In applying the previously described mathematical model and.. 
jBtatistlcaX strategies to the community college component of the -PLATO 
study, very concrete and specific meanings are given to Y, X, P, T, 
and C. By referring to the basic evaluation design in Table 3.1.1, 
the reader will note that distinct letteirs have been used to designate 
specific courses in specific colleges, there are 19 basic popu-* 
lations of interest. In 13 of these populations, different poster 
tests were used to in^re valid assessment of 8|:udent achievement apd 
thus no pooling is possible. In the six English -courses, the same pre- 
and posttests^were^ there is a possibility of pooling 

acxtfss^courses and colleges. Therefore, in discussing^^the impact of 
PLATO on student achievement, there are between 13 and .19 populations 
of interest to be considered. TJie numerals used in the basic evaluation 
design are used to v^esignate instructors. It can be seen that some in- 
structors served as. their own controls. This aspect of tlje design 
permits the analysis to examine the data- for populations in which th^ 
confounding of teachers and treatment is controlled. In 'cases where 
'it is appropriate, the treatment effect will be determined additionally 
for identical instructors only. If all English classes are pooled, 
then the yoked design permits an additional, analysis to be made in seven 
of the 14 relevant populations. 



The dependent variable Y is the student's score on the posttest 

. (or a topical test in chemistry) • this score is expressed in terms of 

number of items answ.ered <:prrectly* Therefore, Pt,(x), Pp(x), and the 

t ^ ^ - \ 

differende [p^(x) - Kill all be expressed In terms of number 

of items; The treatment effect therefore will be dearly interpretable. 

I.e., "in the relevant population, students in the treatment condition 

score k items more or less than students in the control condition*^ 

The covariates X are variables measured before the beginning of 
the treatment. In. attempting to determine the response functions, it 
is important to consider those variables on which the dependent variable 
7 depends. There' is no doubt that final achievement Y depends on \ 
Initial ability- in the educational system as it is presently constituted. 
Thus, the evaluators considered the collection of pretest data 
essential to the evaluation • * * 

In some of the analyses, an additional covariate based on certain 
instructors can be used to account for teacher effects in estimating \ 
the response functions. This additional covariate is defined in the \ 
following way. In a particular population P, instructors fall into \ 

three cases r ^ " ' . \ 

(1) Case 1 - teaches only T or orly C classes, 

(2) Case 2 - teaches both T and C classes and there is not at 

least one other instrucftor: in each condition, 

(3) Case 3 - teaches both T and C classes and there is at least 

one other instructor in each condition. 

For a given population P, let i 

. . \i if student j hais instructor 1 ^ 
^1^^^ " jo otherwise. 

If the T and C groups are considered together ^ then 

(1) for Case 1 teachers, S^^ takes on only the value 0 in the cpn- 
. dition in which instructor 1 is not, teaching 

(2) . for Case. 2 teachers, S^^ takes on only tjie_yalue 1 in .the con- 

dition in which instructor -i is the only instructor 



(3) for Case 3 teachers; S. takes on two values in both conditions 
(l.et> 1 for students who have Instructor 1> and 0 for 
students who do notX > 
Therefore, for Case 3 teachers, is a^ariabie TH^oth conditions 
and the dependence of the r^ponse functions (y^Cx) and y^(x)) on S. 

♦ . . T I* 1 

can be estimated. It can be noted in the basic evaluation design, ^ 
Talile 3.1.1, that thete are 24 such Case 3 instructors whose teacher 
effects can be unainbiguously estimated. ^ ^ •> 

Finally, in the, area of English the dependent variable Y is common' 
across the six college-course populations. If these six potentially 
different populations are denoted as AlOO,' AlOl, BlOl, ClOO, ClOl, and D 
(where A« B, C, and D correspond to Colleges I^ II, III, and' IV), then 
khe "pooled" data can be used to estimate the response functions for 
all six populations by using indicator variables •'^ The variable AlOO is 
^defined as follows; 

if the student is in ALOO 



AlOO -D "«<-l. it the student is in D 



othei!]^ise ^ * 

The other four required Ind&ator variables are defined in a similar 
manner. Only five variables are required usin^ these definitions be~ . 
cause D is simply a linear combination of the five defined variables. 
For simplicity of notation, let R. denote the five college**course 
indicator .variables for 1 « 1, 2, ... , 5. 

If the .pretest scores* ar« denoted by PRE, the teacher variables 
by {S^}, and the college-course variables by {R.}, then the respozliBfe 
fuiictlbns are of tjhe form 

y^(PRE, {Sj}, {R^}), and ' - . ' 

: Mc(PRE, {Sj}, {R^}).. . . , — 

The actual variables that enter into the estimation procedure will be 
dependent on i:he characteristics of the specific population in the 
analysis. The variables {R^}"only enter into the English analysis. 

The analyses will be carried out by fitting the following slmpli- ^ 
fled forms of the response functions to the data for each relevant 
population: / * - 



■ |ij(X) - bp + b^(PRE) + Z + r + e 

• Vp(X) - b-. + b. (PRE) + E c/sV + 1 d. . 

C 0 1 j^J-i^^ 



These simplified forms assume tlwFthte^lopes on PRE are idejcitical^n 
all subpopulations and in the T and C groups. This is a testable 
hypothesis. If it is not justified, then more complicated forms of 
the response functions will be examined. If the -hypo thesis is justi- 
fled then e will be Identical to the previously defined treatment effect 
(y^(x) - iig(x)). Thi^ pair of response f mictions will be estimated by 
regressing the dependent variable Y on the indepenSent variables PRE, 



{S.}, {R^}, and PLATO, wh^f 
PLATO 



1 if the student is in T 
0 ii the student is in C. 



If the simple model can be justified, then the estimated treatment 
effect - ' ' 

i • . . 

is simply e and is i^iven directly from the regression analydis. In 
addition, a2. » a^, and is giyen directly from. the regression analysis 
By repeating' the analysis using only instructors who. served as their own 
controls, a second estimate of *t and will be obtained to verify the 
effect with more appropriately "matched" instructors. If the estimates 
agree,^ this will provide evidence to reject the obvibusly plausible 
alternative hypothesis that any Eejyielved effect is simply due to more 
effective:Jteachers in bne of the conditions. — — -^^^^ 

The analysis^ strategy^j)utlined^a1>ove' be applied to all 
y pjopulations-^P'inlSe Fall 1975 semester and the Spring 1976 semester. 

Attitudes . The framework for the analysis of s^tudent attitudes 
was both descriptive and comparative. At the descriptive level, the 
data obtained from student questionnaires were summarized for PLATO- 
students and non-PLATO students separately. The attitudes toward and 
opinions about the use of PLATO were summarized at the {item level 



\ 

within courses across colleges, within colleges across courses, and 
across all< courses and colleges* Items related to satisfactiotb with 
instruction and the .use of computers in general were given to both ^ 
PLATO and non-PLATO students* Comparisons of summary data across the 
T and C conditions will be presented at the item level* 

Instructor attitudes and opinions weVe summarized for PLATO and 
non-PLATO Instructors within and across .colleges* No comparative 
aualyses were performed in this area* - 

Behavior * The analyses in this area were basically descriptive* 
The evaluation plan provided for both data descriptive of the PLATO 
demonstration in general and data that could be interpreted t:o show 
trends in behaVlor across time* The descriptive analysis was performed 
at both the class level and the individual student level* Classes 
across subjec^ areas and colleges were observed* Students in each 
class were- chosen at random for detailed observation* 

On-*line data * Tables such as those presented in Chapter 2 pro- 

vlded the basis for the descriptive analysis of the. on-line data* In 

addition, the analyses strategies in this/ area have included factor 

analyses of specified lessons with an atten^t tft developing measures 

of usage other ^than-slmple time-oi^T.ine» These measures have been' re— 

^ated to student achievement to explore relationships between types of 

usage and achievement* The analyses strategies were based on cprrela- 

tions and factor 'analyses * 

^ i * ** . - - " * 

Miscellaneous outcomes * No sp^ecif ic framework was developed for 

the^analysis of side effects and miscellaneous outcomes other than 
to resist a narrow and circumscribed conception of goals, objectives, 
and outcomes * _. The PLATO implementation was broad and varied* \The 
evaluation was slmilarly^^dad and varied* Anecdotal descriptions 
have been presented of' as many events .as can reasonably be include4 as 
outcomes of the^PLATO implementation and demonstration* . 
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3.4 Suneary 

^ The evaluation plan is comprehensive and varied; When appropriate t 
as\in the areas of achievemi^nt and attrition^ a quasi-»experimental de-* ^ 
sign has been Inplemented and a ccmparative analysis performed. In 
othe^ areas » descriptive data and anecdotal reports are used to ^ass^ss 
'^gcbnteST ^Att-atteay t-has^beenjnaj e J:o Include^side effects, and a 
variety of outcomes not measurablel in the usual technical sense. ~^ 



Chapter 4 « . 
Student Attrition / • . ; | 



Community colleges provide opportunities for students to continue | 
tKeiF education beyond the hl^h school Ipvel. Many students who take r 
advantage of these opportunities by beginning the process drop out at | 
onig^sta^e^r-another^bef ote^ co^^ the process. Although there j 
are many reasons for student attrition in classes, courses, and colleges^ 
it was hoped that PLATO might reduce"a~ student's Inclination-^o^dls- / 
continue JiiA..or:Jier-H&t^dies 4>y--prQsd .dlng individualized inst jjiction, / - 
immediate feedback, and the opportunity toMake errors and correct j 
.thdm in a non-threatening and non-embarrassing context. This chapter 
provides information about the impact of PLATO on student attritionLlr 
the five targeted subject area^s in the participating colleges. 



4.i Definition and measurement of attrition ^ , ' 

Attrition is defined as the complement of completion. If 75/of 100 
, students begin and complete a course, the completion rate is 75%' and 
the attrition rate^ is 25%, For purposes of clarity, the following dls- 
ctisslon employs completion terminology rather than attrition terminology 
A student who Wegins a^course in a specific class, remains in that class 
durJit^g the course, and finishes the course in that class is a student 
who hks "completed the course in that class."' Students who antjfer a 
class after the beginning of the course are not considered. 

4 

The definition of compietlon as "beginning, remaining in J and 
flnishlng\a course In^a specif Ic class"' is a restrictive^but ^ppfoprlate 

one for the evaluation. Initial contacts with Instructors and adminls- 

/ 

trators indicated that attempts to follow up .students to det|B^ine 

whether they- had completely dropped-out- of ^scho ol or h ad simply changed v 

cours^Wr classes would be difficult if not Impossible. This proved 

to be the case when the evaluators subsequently* attempted *to obtain in- 
^ " » ■ / ' . 

Jormation about reasons for changes from students who dropped out of > 

classes. . ' 



Before « oieasure of couplet Ion could be developed » It vas necessary 
to operatlonallze the definition by assigning, clear neanings to the 
words "begin" and "finish." In the connunity colleges » ttore students 
were listed on the official, class rosters than^ actually shoved up at 
the beginning of classes, -^ere appeared to be two^coionou reasons for 
this. Sone students enrolled » then their plans' changed » and tbey di, 
not aatriculfite. . Some, students enrolled In aore classes than. they In- . 
tended to take in order to keep their options open. It was therefore 
clear that official class rosters could /not be used alone to determine . 
whether or not a student had begun a coarse. It was necessary tc vork 
closely with participating instructors /in order to ^obtain this informa- 
tion accurately. Pretests were adnlnlstered to participating classes 
during the first or jiecon<? week df^lasv before instructors began 
utilizing" the PLATO system. Students who took the pretest were clearly 
present in the class. Due to the voluntary nature of the participation^ 
hovever,^ and the ,at*:endance rates in the colleges » the ^valiuators were 
concerned about students who might itave been missed ill: the ^ifetesting. 

he students tested in each class was ,8ent t<^each^partlci- 
ructor fdr reriew. In8truct<c|rs were asked to add names of 
students. >ho were members of the class and did not, take the pretest. 
The results fqt both FIATO and non-PLAld classes were similar. On the 
average^ tvQ students "were added« to class lists. However t instructors 
did not always identif^^ t,hose sttidents who had entered the class later 
inl^the semester^ and some instructors did^^not return the class lists. 
The number of students yho took^.th^ pretest was judged- to be the best 
measure for the purposes of the evaluation of the number 6f students 
who "began" the course in a specific class. . , / ' V 

Most Instructors used the posttests as part, of their ova testing 
program. A review of the final grade lists showed that* few studenta - 
^0 dld^ot take the posttest received passing grades. In conferring 
with instructors » it was diicovered tliat a few students had been excused 
from the. final examinations,. ^ There were some students who took the^ 
posttest" and received failing grades. Th^re were alsp some students 
3iho took the pretest and posttest and Here listed as withdrawals on 



"the final grade rosters* In at least one college J .students were 
allowed, to withdraw at the end of the course if they sudpected ^they 
would receive a .failing grade • Unfortunately; the data is not sufr 
ficiently detailed to permit a dist^inction between students who did 
not take the posttest and withdraw at the end. of. the course .and 'itudents 
who withdrew befprejthe end of the course* Therefore, after examining 
the possible data sources,^ ^'e followingrdef ini^tion of completion was 
used in tfhe evaluation: a student is considered as "completing the 
course in. a specific class'' if the student topk the pretest and subser 
quently .topk the posttest in that class^ ' Th^ completion rate for a 
class was the percentage of those students who after- having taken the 
pretest in a class subsequently took the posttest- in that paiQe class/ 

' 4..2 Description of the data , / ^ ' 

. For each of the studenjt8lp„re£^|ted^ iiu^^ie FalL1975_8.em^ — - 

the Spring 1976 semester, three basic items*' of iat^\were available: 
the student's pretest score, treatment status (PLATO 'or non-PLATO), 
and completion staffus (completed or attrited) . ' Student pretest scotes 
were considered a part of the data base in order to take into account 
the following two Tiypotheses.: ^. (a) completion is dependent on, student 



aW:lltyjand"dlffere^ and non-PLATO groups 

may. result from corresponding differences in student ability,^ and 

(b) tliere is an Interaction between FLAtO and^ student ability resulting 

in differential att>rition inothe treatment and pontrojl ^conditions. 

Although tlie analyses showed that the second hyppthesis^ could be 

rejected, the f^Lrst could ^not. In some courses, completion was sig- 
^ ^ \ * ^ ' ' " ' 

nificantly dependent, on^ student. Ability. Therefore, it was necessary 

to ^detefmine the effect of PLATO, on student attrition with initial 

ability taken, itito consideration. As a result of the dependence of 

complefti'on'oiraBility, an4 the^fiecessary co^equence thatr pretest scores 

beHc^STsidered an essential paAt of the data base, Ihe aiialy^s must be 

"performed sep^ar^tely for students taking common pretests. In addition, 

preliminary analyses indicated that the dependence of completion on 

ability differed even in courses with common pretests. Therefore* thjp 
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data base could he most/ appropriately considered in terms of the 19 
J)asic populations shown In Table 3.X*1 foi^ the Fall 1975 semester and 
tfie 13 basic populations^, iihown in Table 3, 1,2 for the Spring 1976 



semester** 



Tp summarize, the da^a for the study of attrition consisted of 32 
sets of data, as illiwtrat|d ii< Table 4.2.1 < The numbers listed ar^ 
the numbers, of studentis pretested in each of th^ populations. ^ 

Table 4.2.1 
Data Base/for The Study of Completion 



A. Fall 1975 Semester 



Business' 101 
Biology 101, 111' 
Biology 102, 112 ^ 
Chemistry 101, 121 
•Chemistry 201 
Bnglish 100 



JPj 
23 

224 
80 



- Calliige 'I ^ College .II Oollege lit College IV 



30 
101 
78 
33! 31 



8ll TL 



ZZ: .English 101- ~ 


~~7or 


126 


102 


122 


Math 111 ■ 


- 49 


62 






« 1 

. B. Spring '1976 Semester 








; Business 101 
/ , Biology pi 


; 24 


32 ' 






95 


\ 






' Biology 102, 112 , 


; 58 


1 55 


122 ■ 


33 


Chemistry 121 






46 


22 


V English 100 


74 


172 . 






English' 101 


123 


|65 _ 


43 


53 


N • - . 1-lath 111 


45 • 


/l54 - 







P - PLATO . 
NP - Non-PLATO 



ERIC 




4*3 Analysis of the data „ 

The basic analysis strategy is similar to that explained In section 
3*3 for achievement. The parameters of eL mathematical model are esti- 
mated and differences between estimates for the treatment and control 
gx^oups are tested for significance* Because students cannot be In both 
the T and C conditions, Che notion of coyarlate. Is used to define 
"similar" students In the T and C conditions. The primary pOpulation__ 
is the set of students In a class who take the pretest. 



The dependent variable Y is defined^ as follows: 

,1 If student 1 Is pretested and posttested. 
0 If student 1 Is pretested but not posttested* 
The covarlate X Is the student's score on the pretest. The dependent,' 
variable Y and the covarlate X are regarded as having a joint probability 
--distribution over the population P, and this distribution depends on 
whether students are In the T (PLATO) or C (non-PLATO) condition. The 
average value of Y for students from P withcoj^riate^X--^-^^ 



the treatment-JLs--defiiie<Oy" 



"y_(x) = E^(Y|x = x,T). 
T w p 



V 



Thlsj function can be Interpreted as the probability that a student with 
a given pretest score of x In the PLATO condition completes the course* 
Similarly, the"^ average value of Y for students from P with covarlate . 
X = X who recelye\ the C condition Is denoted by 



EpXY|X = x,C). 



The functions li_,(x) and y_(x) are sometimes' called the response functions. 
Since they represent the average values of Y in th6 two conditions (T and . 
C) for subjects frota P with identical covarlate values x, their difference 
t(x) = y^(x) - -ygCx) " , . 

is the average difference in the value of Y for "identical" subjects. 
The expression t(x) is the "treatment effect kt x." If t(x) is averaged 
over the population P, then the "treatment effect in the population P" 
is denoted by 

Tp = Ep(T(X)). . ' ' 



ERIC 
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Ihe purpose of the analysl^i is to estimate Tp for each population P. 
If the estimate of Is denoted by t^, then will have a distribution 
with standard error / The estimate of this standard error will be 



denoted by a"" 



For each population, the analysls^ gives Tp and 



Although the dependent variable Y is the same in all cc^urses and 
colleges, the-covarlate X (pretest) is different in most cotrses. 
Therefore, the analyses were carried out separately by course within 
college for each college, thus resulting in estimates of Tp and 

i 

for the 19 basic populations in the Fall 1975 semester and for the 
13 basic populations in the Spring 1976 semester. 




[e-jtgjyses-wcre'^rrled out by fitting the following simpli- 
^Eled fonas* of the response functions to tjie data for each relevant 
population: 



bQ + bj^ X + e 



These simplified fomns assume that ^the slopes on X (pretest scores) are 
the same in the T and C groupt This hypotheses will be tested. If It 
is not justified, then more complicated forms of the response functions 
will be examined*. Jf the assumption is justified, then e is identical 
CP the' previously defined treatment effect (y^(X) - yg(X))] This pair 
of response functions will be estimated by regressing the dependent 
variable Y on the independent variables X (pretest scores), arid PLATO, 



( 



PLATO 



where ^ - , ^ 

1 if the student is in T. 
0 if the student is in C. ^ 
If the simple model can be just if led ^ then* the estimated treatment 
effect » 

;=.Ji (VXi)- yc(Xi).) ■ ■ 

1 . 

' A 

is simply e and is feiven directly from the regression analysis.. In 

A A A 

addition, a'' « a'', and is given directly from the regression analysis 
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In^rder to vertfy equal slopes in the treatment and control con- 
ditlpnsT a pretest^by PIATO^term^was^ introduced in each regression for 
the -32 populations. This preliminary analysis sTiowedTnb signiflpSnt^^ 
interactions be'twcen PLATO and student ability. The simplified model 
of the response function thus appeared to be Justified. However, the 
'dependence of completion on ability was significant in a number of the . 
populations. In such cases, the coefficient of. the PLATO term represents 
an adjusted difference in attrition rates between PLATO and non-PLATQ 
classes. When the dependence of qompletion ^on^abilltx_ls-n 
nificant, the^slmpl<^^ rates in the PLATO 

__axwi-non=^PLffrO classes is as equally plausible a measure. of difference 
in completion as the coefficient of the PLATO .term in the regression. 

4.4 Results of the analysis ' . , ' 

In Table 4.4.1> the regression coefficients for the pretest and 
PLATO terms are given with corresponding t-statistics for each. Before 
considering the size of the PLATO effect in each population, it is use- 
ftil to* examine the directions of the coefficients. Note that 23 of 
the 32 pretest coefficients are positive. This ^ is relatively conclusive 
evidence that completion is positively related to ^initial student 
ability, an ext)ected findipg. In ten populations, this result is ( 
significant at the .05 level (t t 1,06). Actually, assuming that we . 
ha-* good reason to believe that the direction was positive to start 
with (which we did), we can use a one-tailed test and a t-value 
greater than 1.70 as denoting a significant result. The value t 
is the limiting value of t for hi ,05 with 30 degrees of freedom. 
This would be a conservative estimate given that our populations are 
relatively large. This does not change the result appreciatively, but 
it provides a context for examining the PLATO effects. 



We had no reason to believe that PLATO would effect student ^ 
attrition In a given direction, positively or negatively. Therefore, 

a two-*tailed test can Be used when examining; the PliATO^ effects. ^ 

In the 32 populations, the direction of the estiiitated PLATO effect 
Is divided about evenly in the positive and negative directions 
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A. Fall 1975 Semester 



Table 4. 4.1 
Completion Analysis 

/ ■ " ■ 

Pretest 



Course 



PLATO 



Accounting 101 



.Biology 101 
Biology 102 
Biology 111 
Biology 112 
Chemistry 101 
Gheiaistry 121 



Chemistry 201 
English 100 

English 101 



ERIC 



Mathematics 111 

B. - Spring 1976 Semester 
Accounting 101 

Biology 102 



Biology 111 
Biology 112 
Chemistry 121 
English 100 

English 101 



Kathematlcs 111 



College 




I / 


5F~ 
40 • 


III' 


230 


II 


91 


ill 

■ / 

/ I ■ 

} 

! 


*^210 
325 


1 

I 


' 158 


IV 


133 


I . 


64 


II . 


135 


Ill 


107 


II 


67 


, I 


. 158 


III 


175. 


I 


196 


II- 


224 ' 


III 


L62 




•• 74 


i 


111 



(t) 



(t) 



ooi6r 

702461 
'.0272 
.0180 
.0149 
.0004 
.0186 
.0201 
.0503 
".0126 
r.0030 
.0191 
-.0012 
.0046 
.0022 
' .0029 
.0033 
-.0039 
.0119 



joagj:: 

(1.60), 

(4.06) 

(2.44) 

(2.0^) 

(O.iO) 

(2.36) 

(2.59) 

(2.33) 

(1^38) 

(-0.28) 
(1.'80); 

(-0.22) 
(0.94)' 
(0.45) 
(0.66) 
(0.60) 

(-0.67) 
(2.57) 



-.0599 (-oy»o) 

.0482 j(0.71) 

-.0142^ (-0.14) 

-.Oipi (-0.15) 

..0327 (0.56) 

.4023 (5^59) 

.0025 (0.03) 

-.1552 (-1.26) 

.0659 (0.74) 

-.0810 (-0i82) 

.0312 (0.19) 

.0992 , (1.25) 

-.0451 (-0.60) 

.0282 (0.38) 

.1435 ' (2.19) 

.1696 (2.01)- 

-.0100 (-0.15) 

-.1496 (-1.59) 



I 


56 


.,0036 


(0.28) 


.0137 


(0.11) 


III^ 


137 


.0215 


(2.50) 


-.0946" 


(-1.18) 


n" 


55 


.0395 


(3.33) 


-.1401 


(-1.24) 


III 


72' 


.003'6 


(0.31) 


.0405 1 


(0.32) 


I 


160. 


-i0053 


(-0.83) 


.1984 


(2.58) 


I 


113 


-.0070 


(-0.66) 


.2029 


(2.39) 


11" 


68 


.0057 


(0.36) 


-.0196 


(-0.14) 


I ' 


146 


' .0020 


(0.35) 


. .0933 


(1.12) 


III 


43 


-.0016 


.(-0.15) 


.1021 


(0.65) 


I 


188 


-.0007 


(-0.15) 


'-.0302 


(-0.4Q) 


II 


. 96 


.0060 


(0.93) 


.0066 


(0.06) 


III , 


37 


-.0142 


(-0.90) 


-.2329 


(-1.35) 


I 


99 


.0142 


(2.56) 


.1467, 


(1.48)' 



with 14 estimates in the negative direction andl^^lnj^iS-^osifedv 
direction. For 30 degL:ee8_o^--f-r^doffi7''efir^ value of t at the 

iH^ferTTTToA for a two-tailed test.. Using this value a3 an 
estimate of significant effects, 5 of the estimateJ PLATO effects 
are .significant, 4 in the positive direction and one in the negative 
direction. This is a greater- number of significant .effects than 
^ we woulTeiqpect by^chance so thes.e^'gnif icant estimates are worth 
examining in greater detail • ^ , ^ 

T'ne.only negative effect loccurred in Accounting 101 at College I. . 
. In this population there were only two classes, each with a different 
" instructor XAl and A2 in the basic design in Table 3.1.1) • Therefore, 
there is a complete confounding between PLATO and instructor effiects. 
The dependence of completion on ability in this case is negligible, 
so the simple class completion rates can be examined without taking 
ability into account. The completion, rate in instructor Al's class 
was\56.5% and that in kVs class was 83.3%. Note that in the case of 
no dependence on ability, the coefficient of the PLATO term (-•268) 
is simply the difference in completion rates '(-26.8%). In the Spring 
1976 semester,, these same two instructors (Al and A2) participated in 
the evaluation again. The. completion 'rates of both instructors de- 
creased and differed by only i%. Thus .the Fall result was kot 
replicated. \' \ 

The result in Biology 112 in the Fall 1975 semesfe^ can be 
pikusibly accounted for by an instructor effect. Rief erring to the 
basic designs in tables 3.1.1 and 3.1.2, Biology 112 corresponds to 
course E, in College I. There were no identical instructors across 
^ conditions in this population." Therefore, the estimated effect cannot 
( be verified with Instriictor effects controlled. The effect can^be 
\^ accounted for by the effect of instructor E4 on completion. \ln the 
Spring 1976 semesjter, thi^ result was replicated, but with thk same » 
instructor (E4) in the conttol condition. It seems reasonable, in the 
light of tlie results in the other populations, to consider this result 
as an instructor effect* This result actually' illustrates the power of 



\ 



\ 



the evaluation design* If Instructors had not been laatch^d In^ large 
part, It Is likely chat« results, would have been much more' nixed due 
to differing Instructor^effects. . . , 

The significant effect In English 101 at College II disappeared 
when the regress^lon was rerun for identical instn.*ctors only. The 
t-value decreased from 2..19 t^ 1.65. This effect can tTierefore be 
attributed to differing eff ects'of Instructors who were not identical 



across the treatment~and--cont;r^l^ondiJ:lon8^ 

The. PLATO effect in English 101 at College III in the Fall 1975 
semester was marginally^ significant (t " 2.01). - This effect remained 
significant (t » 2.36) when the regressldti was reran for identical *ln- 
structors only. If was al'so Replicated, for each identical Instructor 
(Ml and M2) separately. This effect can be plausibly attributed to 
PLATO. However, it is the only significants, effect that cannot be ex*- 
plained apart from PLATO. Furthermore^ it was not replicated in the 
Spring semester with one of the same Instructors participating. There- 
fore^ the effect in the Fall semester Represents one positive and 
significant effect in 32 investigations and can be reasonably considered 
a chance occurrence. 

" . , * ' / . 

4.5 Sunnnary * ^ 

The results of the study^of attrition show that -PLATO had no 

* . -- 

consistent eff ect9 on student attrition. There were also no significant 

' - ' 'i , ' • . ' 

inconsistent effects that might be explained in terms of differences ' 

in the treatment condition. Significant Afects that were found 

were plausibly explained in terms of instructor differences or chance 

occurrences. Therefore, based on this particular evaluatlony the 

PLATO 'system had no significant impact on student attrition* 
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Chapter 5 * . \ 

' Student Achievement ^ 

.The lo^act of the PLATO system on student achievement was evalu*- 
ated by Implementing the basic evaluation designs given in Tables 3.1«1 
^and 3.1«2« The validity of the evaluation presumes valid assessment 
Instruments^ a valid design « and a valid analysis strategy/ Because 
these three components are so essential to^ a valid evaluation, they 
are ^llscussed separately before the data are described In section 5«2» 

5.r~VaIiaK^T>f-the-eyaluat±on_^ . . . ' 



Assessment Instruments > Instructors f rom- tlie various subject^ 
areas participated In fashioning the pre^.ests to assess student por^ - 
"centlal for success In the respective courses.^ Items were selected 
from existing ETS tests. In biology » separate pretests were developed 
for two levels of biology courses « In chemistry, a portion of the^ 
pretest Included Items onMOiithematlcal skills because Instructors con- 
sidered such knowledge on'the part of students important for success 
In their chemistry courses. In mathematics » a two part, test was de- 
veloped aimed at assessing arithmetic skills separately from algebraic 
skills and knowledge of Inequalities « The subtests were differentially 
Important In predicting success as was shown In the subsequent analysis. 
In English^ a writing sample which added to the predictive power of ' 
the pretest was. Included. The pretests were fl^ld tested In the 
1974-75 academic year and revised to Insure sufficient time for 
adalnlstratloir and adequate reliability. 

« The post tests were designed in accordance with cjurriculum outlines 
in each subject area in each college. Instructors participated sig- 
nlflcantly in fashioning the overall specifications and in selecting the 
specific items. Content validity necessitatec^ the development of 
separate tests for most courses even within the 8ame\subject areas. 
These posttests were field tested in the 1974-75 academic year and re- ' 
vised to insure sufficient time for testing and adequate reliability. 
It was expected that instructors would use the pofittests as final ; 
examinations. A form of criterion validity for the posttests was 



detenalnerf by comparing student ppsttest scores *vrith. f inal^ grades. • ' 
It*was not expected that student grades would be v^ntlrely determined 
by post test scores, but it was expected that post test scores would 
be partially>ce£lected ixK^studefat grades. Student grades were 

, obtaiijed for: approximately 9XiX of the student^ participating in the * 
evaluation. , Withia each class for which grades were obtained, the 
correlation df grades with posttest scores was determined. In Table 
5.1,1, the average within class correlations ?re given for the treatment 
and control groups for most of. the populations in the study.' In 
chemistry, posttests were administered only In College IV. ♦ In other 
chemistry courses, several topical tests were given at Intervals during - 

^the^ourse. Validity coefficients were not determined for t^.ose courses. 

tn general, these coefficients show clearly thaFpbsetesr'wrores— 

were reflected in student grades. A few coefficient^ are small and 
indicate that caution should be exercised in Interpreting effects in 
the analysis. There is one .surprising negative coefficient (Spring 
1976, English 100, College. III). By referring oto the basic design, it 
can be. seen -that this coefficient corresponds* to one teacher in the 
control condition.. A check of f;he raw data: shows that the student- who 
scored highest on the posttest received a failing grade in th€lj:ourse. 
Only nine students received both grades and po.sttest scores. Evidently, 
this instructor 'did not base grades primarily on student posttest 
scores. Since the same teacher taught the PLATO-^section in* that popu- 
lation, it is apparent that other variables were at work here and ' 
caution Is Indicated in interpreting the analysis. In general, the 
validity of the*assessment instruments appeared to be strong given the 
number of different instructors, courses, and calleges targeted in th^ 
study. , • . 

f 

Design. The evaluation design was basically a combination of 
"nonequivalent control group designs." The major threats to validity 
arising from the design wer6 (1) dissimilar treatment and control groups 
(on the pretest) ,^ and (2) * interaction of the treatment with other ' ^ 
experimental variables, it is clear that treatment Ws totally con- 
founded with instructors iii some cases. 

* * - 
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Table 5.1.1 
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Validity Coefficients 








A. Fall 1975 Semester 


• ♦ 

college 


Validity Coefficient 
-PLATO^ Non-PLATO 




- - ■• 


J. 


.78 


.74 " 






TT 


.78 


.89 






III 


.85 


•72 








-.67 


.75 






TT 
11 


.^81. 




AlOXO^y XU^9 XXZ « 


' / 


.49 ' 


.43'^ 






III- 


.41 


.48 




Chemistry 101 

— ~— » 




.79 


' .^4 - , - 




Fnoi-foVi inn 
uu^xxsn ±uu 


^ 1 


.44 


.46 


1 




'III 


.52 


.60 




FTial4flli ini ~ - — ' — ^ 

CiU^XXoll xux 




.63 


.55 . . 






11 


.49 


.62 » 




t 


TTT 
Ill 


" ^-56 

N 


• .63. 


- 


JTiClUll XXX ^ 


, 1 


• ol 


.70 . • 








\ 


• . / 


1 * 


AUUUUUw J.U^ XUX 


T 
1 

*TTT 

XXX 


•7*7 

.77 

\ 

• 83 


.86 ^ 

.93 J 




' Rloloffv ini 111 
OA,\j±.\jf^y xux f XXX 


1 




52 




R-folftffv in? 119 


1 > 


.78. 


—-^18^ 






II 


.90 


.70. 


* 


« 


III 


.28 


.24 ^ 




English .100 . 


I 


.69 


.44 ' • 






III 


.62 


-.77 • ■'. 




,Englit 101 


1 y 


.6S 


.43 • 








.52 


- .74 








.76 


.22 




Math 111 > 


I 


.83 


* .85 ^ : 
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A 

f 
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• 
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>- 
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_\ Wieii insji^^uctors were totially different In treatment and control 
cond^itlona, it vas tiotTpossiblertd^ distinguish treatment effects f rom - 
; Instruct^^r effects. However » there were inany instructors an^ only one 
treatment. Therefore, if the treatment effect Was, replicated across 
many groups of Inst^ictors, the effect could reasonably be attributed 
to theVtfeatine^t^ the design included many cifses in which'' 

the instructors, or a subsetf of the instructors, were^identical across 
treatment and control conditions. This "yol^ed" nature of the design 
-—permitted effects, when' found, to be confirmed ^fdr more approprifitely > 
m£^tched instructors. . * 

Analysis . The basic model and analysis strategy was described in 
^ section 3.3l "The general approach was to fit a pjiir^ parallel" re- 
spoixse functions to the data. ' If linear response functions provided an 
adequate f It \ to the* data, th^ analysis was somewhat simplified. However, 
if nou-linear response functions were- Indicated by the data, the analysis 
^ strategy provided an estimate of the treatment effect based on the non- . 
I linear functions. If the data^indicated the ne^d; for non-parallel 

response functl^pns in the treatment and/control .conditions, the aiiaLyjsis^ 
strategy used nin-parallel response functions to estimate the treatment 
effect. In such cases, the analysis strategy provided information about 
the. reason for. the non-parallelism. ' ^ 

, ■. - ■ ■ ■ v. ■ . 

' In general, the basic model and the analysis strategy were suf- 
ficiently flexible^ to .accomodate the duXta colle^ctzed. , The predictive 
- validity of fhe model employed in eaqh analysis is indicated in the i 
summary tables. The dependence of i^ttest scpres on pretest scores 
wasiJgenerally verified in every application. The dependence of posttest 
es on other variables (especially on the treatment) varied from 
^ pomilat ion to population. 



i ■ ■■ 

so ■ . ■ r 



5.2 Description of the data ^ / ^ 

The basic achievement*' data consisted of ^tudent scores on pretests, 
topical tests, and posttests in the 32 populations shown in the basic . 
evaluation designs in Tables 3.1.1 and 3.I.2. ^ In each population.,* 
students were divided into three groups: (a) those vho were pretested 
pnly, (b) those^T^ho were pretested and posttes ted, and (i) j^hosp who 
were posttesfad only. Suinmary descriptive statistics are glve'n In' 
Tables 5*2.1a-T5;.2.1j in the appendix for each population. 

•'^ 1 . ^ • ' ^: - 

As an illustratiori of the ^umsuiry data available for each popula- 
tion, . the. suinmary stat'istlcs^or Accounting 101 at JCollege I are given 
in Table 5.2.1 in this section. For students who took only the pretest 
or only the posttest, the corresponding- pretest qlr posttest data are 
given. For student.s .who took both pretest and posttest, the pretest 
d^ta^gare listed first followed by the posttest data./ Tor example, 
inl the summary data for all classes listed toward thel bottom of 
Table 5.2.1, the first row (Pre only) gives the summary pretest | 
stc^tistlcs for 15 students who took only the pretest, the second row 
(PfjB & Pos) gives the pretest statistics for 38 students who toot ! 
both the pretest and posttest, the third row '(Pps & Pre) gives the] | 
posttest statistics for the same 38 students described, in the seco^d^_ 
row, 1 and the fourth row (Pos only), gives-^the- posttest statistics for 
those students who took the posttest^only\ ~ J - 

In addition to the means a^d standard deviations, the table tlso 
lists the lowest and highest, scores obtained on the pretest and posttest 
by the group. of students being^ de^cr-^bed. The highest possible pretest 
p::ore' was 40, and the highest possible posttest score was (c£ , , 
.Table 3.2.1) » The. .ranges of scores indicate that neither ceilings nor 

floor effects* were present.^ The mean scores indicate that Both tests 

' — 1_ 

were at about the medium difficulty level^for these stlnJents^ — T4ie— ^ 

treatment and Control group means differed by about a tenth of a 
standard deviation. Students who dropp\^ out -.of both^groups were 
similar. The standard deviation can be fised to assess the * magnitude 
of the es.tlmated effect. In this ^population, ^.he data'in Table 5.4.1 
indicate. an estimated effect of 2.86 units which is about a. third of 
A Standard deviation 'on the ijbsttast. ^ 
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All PLATO 
. Glasses 



Pr€ only 

0 

Pw; & pps 
Po€' & Pre 

?QS only 

I' -'^ ^ 

Ail Non- / 



PLATO 



classes 



^ Pre i "only 
Pre & Pes 

*1^9s & Pre \ 
Po4 only 



rAl 



Classes. 



Pre only 
Pre &.Pos 
Bos & Pre 
Poa only 



N 

10 
13 
13 
3 



.5 
25 
25 
' 3 



UhU 5.2.1 



pretest and Fosttest Summary Data: Fall 
° Accounting LOl, College I ^ ' « 



^' Sum Sum-Squared 



1975 



Mean 



VAR (N)l • ^ SD (N) 



SP" (N-1) 



23t)\00 
308.00.. 
35A.00 
63.00o 



5440.00 
- ,7642. do 
„-U'0562..OO 

1709.00 



118.00 
578.00 
596.00 
51.00 



2840.00 
14030.00 

s 

15630.00'^ 
939.00 



23.00 


15.00 


. 3 Jz , 

- \ ■' . 

•s;.i5- ■ 


-l 

- 4. '08 


17.00'. 


32'. 00 


23.^9. 


•26.52 . 


5.3b. 


13.00 


■ 32.00 


27.23 


70.95 - 


8.42' 




- 11.00 


'42.00 


21.00 


128. 6^ 


11.34 


13.89 


12.00 


37.00 



23.60 


11.04 


_3.32 , > 


3.71 j 


19.00 


, 29.00 


23.12 " 


26.67 


5^16 


5.'27 i 


14.. 00 


33.00 


23.84 


56.85 


7.54 


7.70 


9.00 


35 '.00 


17.00 * 


i^--24.00 


4.90 


6.00 ' 


11.00 


23.00 



15 

* 


348.00 


8280.00 


23.20 


• 13.76 . 


3.71 


• 3.84 


17.00 


32.00 


38 


886.00 


21672.00 . 


.23.32 . 


26.69 




/"5;24 • 


13.00. 


• ^3.00 


38 


950.00 


26192.00 


25.00 


'64.26 


' ' 8.02 


8.12 


9.00 


42.00 


6 


114.^00 


2648.00 , 


19.00 


80.33. • 


8.96 


9.82 


11.00 


37.00 
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The summary stat?.stics for the other 31 populations CTables 5*2,la-5.2.1j 
in the appendix) are similar. The registration procedure In the colleges 

resulted in the placement of similar^ students in the treatment and con-" 

\' - > . » - 

trol conditions within courses in the .evaluation. . ^ ^ 

■ . \' 

5.3 Analysis of *the data \ « 

To summarize the analysis strategy, the dependent variable (posttest 

score) was regressed on the independent variables;^ — pretest scores, a 

PLATO indicator variable, instructor^ and college variables , when appro-^ 

priate, squares of pretest scores to check for non-linearity, and products 

of independent variables to check for interactions and non-parallelism. 

tor each' analysis, the treatment effect (x) , a measure of the significance 

of the treatment effect (t - statistic), and a measure of the predictive * 

2 . ' . 

porer of the model (R, - multiple correlation squared), are reported.. ^ ' 

If the regression indicated the need ^or a more co'mplidated niodpl, the 

• 2 - * • ' 

necessary adjustment was made and the adjusted t and R computed-. 

In general 9 fitting a more complicated model, increased the predictive 

power buc chanTged the estimated treatment effect only slightly. * ^ 

r ' - 

Before prc-^^^enting the suimnary of estimated- treatment effects for 
the populations in the ^tudy, one application of the analysis strategy 
will be presented in detail to illustrate the method. 

In Accounting 101 at College III, seven classes participated in 
the evaluation, four were treatment classes' and three were control 
classes. One instructor (CI) taught both a PLATO and a non-PLATO 
^ciass. One instructor (C2) tiiight J:hree_JBLATO-^e^^ Two instructors 

(C3 and^ CA)- taught^non^LSrO classes. Data were collected on 148 students. 
Within each of the^ two conditions, treatment and control, a 'studj^nt can 
be identified by a thre*^ component vector (Y^^, X^^, C^^) wKere 
= posttest score ' ' 

' « pretest score * i ? 



1 If the student is tayght by instructor 

0 if the student . is not taught by instructor C. 



In the entire population, a student can be identified by a four component 
vector (Y^, X^, C^, PLATO) where \ 

PLATO = if student i is in a PLATO* class ^ „ J 
1 0 if student i is in a rion-PLATO class • / 

A. response^ function- of the form \^ 

• Y « b^ + b^ (X) +*b2 (C) + b3 (PLATO) " 
is fit to these data by 'regressing Y^On X, C, and PLATO. -In order to ' 
check for ndn-llnearlty, X (pretest squared) is Introduced into the 
regression to ;det^mlne whether it significantly Increases the pre- 
dictive power of the model. In addition, non-paralleilsm Is checked by 
Introducing- the Interaction terms "PLATO'-x Jiretest" and "PLATO x In- 
structbr Into the. regression. If any .of th'ese t^rms appear to slgnlf- 
•Icantly Increase t,he predictive power (t/.> 2.00) of the model, they are 
.Intrbduced Into the regression and separate response functions are de- 
.termlned. The results of th^^analysls, shown ^In, Table 5.3.1, Indicate 
that \ 

Y = -6.70 + 1.30 X + 2^.22 PLATO + 1.05 C 

provides a reasonable fit to the observed data.' For students in the 
PLATO group, 

. 'y ='-6. 7%+ 1.30 X + 1.05 C + 2.22; 
for students in the tion-PLATO group - ■ .. 

Y = -6.70 + 1.30^X'+ 1.05 C, ' " 

and the coefficient of the PLATO term is the ^estimated PLATO effect ^ 
(t = 2.22). This means that students in the. PLATO (>roup scored about 
two Items higher than students in the non-PLATO group on this 54 item 
pcsttest. 

5.4 Results of the analyses r , 

In order to interpret the results of the .analyses, it is necessary 
to understand the basic purpose _of the evaluation Resign. We are try- 
ing to find evidence of the impact of the PLATO computer-based educa-.^,. 
tlon system on^ student achievement by comparing students wKo use the ^ 

system with students who do not use the system. In the ideal situation, 
« 

the comparison would be based a well controlled experiment in which 
all variables, except the variable of interest, in this case use of the 



' Table 5.3.1 
Regression Analysis 



Accounting 131 Pretest . ^ , ^ 

Introductory Accounting (192) . ' 

The dependent varlabl.e is post,, the multiple correlation Is 0.6129, the standard error of estimate = 7.3046. 

Sum of Squares Proportion of Squares N.D,F. Mean Square F Ratio * Probability of Larger 



Total About Origin 
Under Null Hy^pothesls 
Due 'to Hypothesis ; 
Error 



Concomitant Variables 
Pseudo 

Independent Variables 
Pre 
PLATO 
Instructor 

•Other Variables 
Pre-PLATO ' 
Pre-Ingtructor 
P1;AT0 Instructor 
Pre 2. 

Pre-PLATO Instr. 



187429.0000 
12305.4797 
4622.0709 
7683.4089' 



Standard 
Rfeg. Weight 



0.6415 
0.1194 
0.0510 

-0.4461 
0.1623 
0';0721 

-0.1600 
0.0550 



i.poo 

0.3756 
0.6244 



148. 
147 . 

3,„ 
144. 



1540.6903 . '28.8751 
53.3570 



Regression 
Weights 

-6.6973 

1.2982 
2.2174 
1.0547 

-0.2791 
0.1054- 
1.9655 

-0.0056 
0.0495 



Standard 
Error of Wt. 

4.8119- 

0.1'!^55 
1.33«3 
1.381b 

0.29S0 
0.3085 < 
2.76£7 
0.0235 " 
0.0908 . 



T Statistics ■ 
With 144. P.P. 

-1.3918"- 

8.9200 
•1.6618 ■ 
0.7638 • 
NOW 143. D.F. 

-0.9461, 

0.3415 

0.7115 
-0.2362 

0.5452 ■ 



Contribution 
To R-Sq^ 



-0.3450, 

-0.0120 

-0.0025 

0.0039 
0.0005 
0.0022 
0.0002 
0.0013^ 



0.0000 



Measure of 
Colllnearity 

0.9844 

■ 0.1615 
0.1600 
0,0259 

0.9805 
0.9807 
0.5764 
0.990^ 
0.5719 



I- 
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PLATO system,-would**be held^ constant . Such a well controlled\study 

was neither desirable , nor feasible In this evaluation. The fr^fedom 

allowed to instructors In implementing ^tne PLATO system resulted in 

considerable variation In content presented, mode of "presentation, 

extent of usage, and a host of other variables.' In^addltlou, the ^ 

nature of the Instructlo provided li\ the control or comparison classes 

was not controlled or eVan studied in detail. Given this situation, 

how can any results be interpretable? In a real-world Evaluation, 

where extraneous variables cannot be controlled without doing conslder- 

aSTe violence- to the very context 'that is of interest,, Interpretable 

infqrmatlon can be gained by*«consid§rlng the variable of ii^ierest (in 

this case, use^of_£lie-BLATO':§ystem) in a variety of situations in which 

iJtHervariables can be considered somewhat randomly distributed or, at 

.least, balanced across the various situations. ^ ; 

• " * 

V In the; design Implemented in this evaluation, the effect of PLATO^ 

is estimated in a number of colleges,, across a number of different 

subject areas, across a large nunjber of Instructors, and across the 

variety of ways in which instructors Implemented the system. 

Although it 1& true that any single estimated effect n.eeds to be 
Interpreted in view of th^ uncontrolled viarlables in that particular 
situation,^ the overall design provides a reasonable, and quite 
powerful, opportunity for detettlng helpful or harmful effects because 
the only common difference ^between the treatment and control conditions 
across the many populations studied is use or non-use of the PLATO 
system. . Therefore^, the most Interpretable result will be that based 
on the evaluation viewed as a whole. 

Then, • once, t^ie overall rejult is interpreted, it is reasonable to 

examine specliFlc populations in which the results of the analysis IVidi- 

cate distinctive effects. However,, tjhe study of specific estimated 

ef£!e«;ts must be carried out with other uncontrolled variables taken 

' # * « • / * 

lnt5. consideration.^^ The responsibility of the evaluators is not 

simply fulfilled by ignoring extraneous .variables. Even in real- . ^ 

eWorld experinfejits, it, is possible *^to preside some .control over 



I 
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extraneous variables In order to Insure that information will be as 
interpret^hle as possible. Therefora, in this evaluation, an attempt 
was mac'.e to gain at least so;ne control over instructor variables by 
requesting many instructors to teach both PLATO and non-PLATO sections 
of the 6ame course. In the view of the evaluation staff, the instructor 
Is the most important variable in the study of student achievement. 
When different instructors are present in the treatment and control 
conditions of an experiment, it is very , difficult, if not 'impossible, 
to unconfound the effects due to instructors and the effects„due to the 
treatment. Therefore, the opportunity provided in this evaluation 
design for validating effects with instructor effects controlled at 
least partially is considered an. important strength of the design. 

* ' In t^he discussion of the results to follow, it will be shown that 

the overall effect of PLATO on student achievement is neither harmful 

•nor helpful. In the technical sense, the overall results do not provide 

\ " ' f ' 

sufficient evidence for rejecting the null hypothesis of i\ov difference 

in achievement between ^the PLATO and non-PLATO students. It is, of 

course, not possible to prove the null hypothesis. But, if the opportunity 

to produce results *was a fair one, and if the assessment of results was 

valid, then this finding of no difference in the overadl ^valuation is 

conclusive within the context of the implemei\tatio)i ard demonstration. 



In the case of effects exapiined in specific populations, ±t is 



necessary to .ake into consideration extraneoub variaples and alternative 
plaupible hypotheses in interpreting the results.^ When the effect in 
a specific population can be accounted for by instructor effect? due to 
different, instructors in the treatment and control conditions, we Ihink , 
that this alternative hypothesis must be accepted 'p'^ the cause of the 
effect ir the absence of further* evidence of differences between the ^ 

groups. ' • 

« • ' * 'i 

Based on this context for interpreting results, the data and 
analyses provide quite useful information. The overall results jare 
presented in the next section followed by a discussion of effects in 
specific populations and Interaction eifects. 



8u 



Overall results In ikhle 5^4 .l, the esxiimated PLATO effect oa _ 
achievement is given for each population. In English, 'the same pretests 
and posttests were administ?red to all students. Preliminary analyses 
showed that the same mathematical model fit all of the subpopulations * 
in English, and therefore students were pooled across colleges iu esti- 
ciating the ^parameters ot '^<r, model. Thus the six English populations * 
in the Fallxl975 semestei .ave been combineji into one, resulting in 14 
. populations of interest in the Fall^ 1973 semester* In the Spring 1976 
semester, the five Engl^.sh, popuZ^atlons have been cpmbiried thus giving 
nine populations of interest. The suirauary data in chemistry are averages 

over th^ topical tests given at liitexvals during the semester. 

• % __ _ ^ .„«' _ - ~ ^ » » , 

The effects given in Table 5.4,1 are estiioated effects using the 
general model with the jassiwiption that' linear parallel response functions 
for the PLATO and non-?LATO groups provide a^reasonfeible fit to the data-- 
in other word&f all of the data, are ^ised to estiiilate ,the parameters of * 
the model without Introduv^ing non-linear and interaction terms into the 
model* In five specific populations, the intr'^duction of such, terms v 
into the model improved the fit of the model io the data significantly. ' 
with little or no impact on the estimated PLATO effect.. These five in- 
stances are treated within the context of the treatment of results for 
specific populations. ' - ^ • ^ 

Of-thu 23 estimated effects shown'in Table 5.4.1, 11 were in 'the 
positive diretfion and 12 in the negative direction. The estimated 
effect size ranged from 0 to 3 1/2 units in both the positive ,md nega- 

/ tlve directions. The average number of litems oa the posttests was 
about 50 items, so we are not talking ab9Ut substantial absolute ef.fect8 
in any caee. Of- the 23 estimates, five were significant at p < i05. 
Four of the significant effects were in the positive direction and one 

.was In the negative direction. Of the five significant effects, two' 
occuirred in* the first semester and three in the second semester. No 
significant effects were replicated in-similar populations across semesters 
Of the five significant effects, one ^was in a mathematics course, one in 
a chemistry course, and three in three different bjology courses. - 





. Table 


5.4.1 








i 

A. Fall 1975 Semester 


Achievement Analysis 

* ■ ■ • 






Couvse 


College 










Accounting lOl 

J' 

' f 


ii • 
III 


38 
27 
148 


2.86 
. -0.81 
2.22 


. (1.29) 
(-0.28) 
(1.66) 


.399 

-.347. 
.376 


Biolog/ 101 


II ' 


59 


-1,12 ■ 


(-0.58) 


.303 


Biology 102 


' III. ' 


,135 


-1.82 


(-1.82) 


.537 


Biology 111 . 


I 


207 


-1.61 . 


(-1.57) 


.197 


Biology 112 


'i ' 


90 


1.06 

-.0.01 


.(0.^97) 


.265 


Chemistry 101 


' " IV 


.101. 


(.-0.21) 


.378 


Chemistry 121 

♦ 


' I 

II, 
. Ill 


" hi 
59 
68 


-1.29 
• -1.56 
2.50 , 


(-0.75) 
, (-0.93) 
'(2.23)* 


.230 
.198 
.274 


Chemist rv 201 


, II 


.54 




"T^.19) 


.321" 


. English 100/101 


All 


' 4/5 


Li 


(1.42) 


.660 


Mathematics 111 


I 




/ 3.91 


(3.11)* 


.609 


B. Spring 1976 Sement 


er 




/;-• 






Accounting 101 


I 0 

- Ill 


. -3.25 
-1.04 


(-t.l5) , 
(-0.57) 


.396 
.337 



Biology 102 

Biology 111 
Biology 112 " 
Chemistry 121 . 
English iOO/101 
Mathematics 111 




0..79 
-3.49 

' 3.34 

^.25 

-0 ..31 

-1.20 

-2.13 



(0.32) 
(-2.49)* 

(3.03)* 

(2.84)* 

•(:-0.81) 

(-1.70)" 

(-i.79) 



•195 
.600^ 

.320 

.351* 

.214 

.637 

.487 



* Significant at J) ^ .05. 
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Because five significant effects are more than one would expect by 

chance,'' these f Jve effects in specific populations are considered in 

' " \ ' ♦ . ^ * ^ 

greater detail iti the next section. However, based on the overall 

*results,^ there was no evidence of a positive or negative impact ^ 

PLATO on student* achievement across subject areas • . ' 

, " . — <■ , . * ^ » * ' ■ • 

^ • Results in specif ic,T)(»pulat ions > It is tiot unreasonable to^con-. . - 
sider the hypothesis that PLATO had a significant' ipipact' in some cases 
even though tfie oyerall evaluation shows, no consistent impact across ' 
subject areas and colleges. Perhaps, in som^ of the populations, the 
particular mode of implementation m^have been more appropriate than 
In other ^'populat ions. Th^te is evCdence'^ishow t^hat i^ four of the 
five cases where significant diffefencetj^-Uscween- the PLATO and non-PLATO 
groups were found, the effects can bg accounted fqr by the alternative ^ 
plausible hypothesis of the effecfs^ being due to different instructors- 
in the treatment md control conditions. ' ^ ' * - / ^ 

In two'cases, the yoked nature of the^ design provides the opportunity 

for validating the estimated ^ffe<jt on identical instructors across the 

twd conditionsi^ It was shown in^each'^of these cases tli^t the estimated^ 

effect was decreased and no longer significant When the analyses were 

'performed using identical instructors ^only* "'lv\ twoj "add it ional^ cases, 

there were' no idenC:lcal Instructors across the cojiditions, and ^» 

the treatment effect an<i the effect -duetto different instructors ate . 

totally cJonfounded.^ Therefor^, it is not 'po6si!>'*'*.,to tptovide a defihitive 

interpretation of tjie re^ultl^s. In the ff^h case, there was only one 

participating insti:uctar who taught both the PLATO and non-PLATO students.' 

' - 1 ' ' ^ 

Therefore, jhe pxtraneois^ variable of instructor effects was controlled 

for^ This fifth case was examined more closely for o'thej plausible 

explanations of the effect esjt-imated* / . ' . , ' 

In Table 5.4.1, it can be seeh that there was a^ significant differ- 
ence between the PLATO and non-PLATO students i% Chemilstry 121 at 
College III. The basic design (Table 3.^.1) shiSws that there were two 
participating fits^ructors (Ul and U2) in thisVpopulation. Instructor U]/ 



was /identical across tue treatment and*control conditions » and In- « 
ttiHit^lJ? taught only PLATO students. When the data were analyzed . 
for Instrbctor Ul alone, the estimated elfect (t) was 1.84 with t- ; 
value of f.38. Thig estimate was not significant, though it was in , 
the same direction, and dfoes ijpt affect the interpretation of the over- 
all results • xne^'efore, the original, larger estimate of 2,50 can be 
plausibly explained as the additional, effect due to Instructo/ U2 who ' 
taught only in the PLAtO c(|6dition. ; - ' 

In MathexTiitics 111 a^Vlollege I, there were three partidipating 

instructors (01, 02,, and 03). Onl^ Instructor Ol taught both PLATO 
and non-PLATO stud^ntsj therefore ^it is impossible to distirouish the 
Impact of the t'reatment from the tlifferential impacts of Inctiuctors 
02 ifhd 03r However, it is possible to validate- the effect using In- 
structor 01 only which provides some control over i nstructor vari ables. 
When the 'datk were analyzed for Instructor 01 alone, the estimated 
effect was 1*97 with a coiresppnding t-value of 1.32, THe original, 
larger estimate can bt plau&ibly ^xplain'^d. as the additional effect 
due to the different impacts cf Instructors 02 'and 03. 

Therefore i •in these two specific popuXr^uions,- we were r^ot able^- 
^to implement a design completely balanced across in^tructoir variables. 
Significant differences ^.were found between the PLA^O and non-PLATO 
Students, but these differences were no longer significant when the in- 
structor variable was controlled...' In^the Itght of., the many non-signifl- 
cant differences tfound in the overall eva luation, it seems plausible 
to account for the significant effects in terms jof differing Instructor 
effects rath'er than a tre^atnient effect. f. ^ , 

.in the Spring 1976_ semester^- there were three significatit /effects > - 



tw.o positive and one negative.* These correspond to populationso D, E, 
^and in Table 3.1.2. .In populations D and E, instructors were completely 
different in the two conditions. In population G, there^was only, one 
participating instructoif across the treatment and control' conditions. 
Therefore,' it is. not possible £o use the yoked nature of the design to 
va^i^ate the estimated/ effects In these cases. However, it is possibly 
to ^hed further rigWl)n thesie results.. 



Population p corres^ponds to Biology 111 at College I. There were 
three instrucLors (D5, D6, aftd D8) in the treatment condition -and two 
(DZ and D9) In the control conditif^n. This course Included a laboratdry 
component, and instructors generally did not teach more than one section 
Qf the course. As^f^gsult, it was difficult to obtain iden,.ical instruc- 
tors across the two conditions. Hoi^ever, Iti the Fall semester, one 
instructor did t^ach botb PLATO and non-Plato students. With thio teacher 

matched aprbss the two conditions, and a larger group of participating 

' ' ' i 

instructors, a small negative difference between PLATO and non-PLATO . 

students was found. In the flight of this result, and in view^bf^the 

overall effects^ it is plausible that the differences itTthe Spring were, 

due to instructor differsnc'es rather. than to PLATO. 



In Biology 112 at Coliegii I (population E), a second level labor-^ 

atory course, instructor variables and treatment are again totally * ' 

confounded, and the result is not conclusive. In a similar population \ 

\ • i 

in the Fall 1975 semester, with different PLATO instructors but the same 

nori-PLATO instructor, the feffect was sm;^ller but still positive. In i ' 

light o£ the. overall evaluation, it seems reasonable to attribute this 

effect to instructor dif£erences rather than to PLATO. 

, Finally, a slgnificailt negative difference between I^LATO ,and non- 
PLATO students was found iit Biology 102 in College III in. the Spring ' *. 
semester. In this case, the treatment is not confounded with instructor 
variables^* One instructor CGI) taught all students. TherefoVe,' all' 
other" things being' equal, this effect can be attribi\t^d to the treat^taent. 
However, 9II other things dere^nbt equal. This instructor was one of tl^e 



more experienced PLATO users and had developed a number of biold^ lessons 
on the system. The evaluatirs worked closely with this instructor in 



implementing the evaluation desigi^ and in fashioning the posttept for 
that course. This instruct 3r informed the evaluato'rs that the PLATO 
students...tended to fall behind the non-PLATO students in completing the 
work of the course. As a result, /i:his instructor di_d.not use the post- 
test significantly in determining student grades. Notice in Table 5^1.1, 
that the validity coeff icients/using grades as criteria were only 



.94 



/ 
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.28 and .24 in the Bi<^logy 102 course at College III, the lowest tn the 
/ . entire evaluation* This Is not to say that the post tests were not valid. 
The5rwere content valid based on the curriculum for the course. However, 
. . it Is likely that PLATO students did not cover all of the material Included 
/ in the posttest. Whether this was due rto the PLATO materials, studfent 

/ attendance. Instructor direction, or some other variable, we do not know. 

It was not possible to control all vari^les except exposure tp the 
y medium across thef, treatment and control conditions in this evaluation. 

_ However, this Jni significant negative result occurred in only^one 
• ' of 32 populatiw* studied and should be interpreted within that context. 

To summarize, there were significant findings in five specific 
- - populations. Ivo of tl ese were reduced in magnitude and significance 
^ when Instructor variables were j:ontrolled. Two others, both in t;he 
^positive direction, were totally , confounded with Instructor variables. 
^^In light of the overall findings, it seemed plausible to attribi/.te 



./ 



J 



-these effects to instructor differences. One negative effect could 



]' , not be accounted for in, terras of instructor differences. It is likely 

that this-estimate reflected a real difference between the PCATO and 
• non^PLATO stuc?.ents in that population J It W^s possible to explain this 
^ difference -1 terms of less course materia] being completed by the 
; PLATO studet! In /view of these findings, and che lat^a nujnber ofc - 



4 



^ non-significant findings in the overall evaluation, there U no com- 
pelling evidence that PLATO was. helpful or harmful to student achievement. 

Interaction' effects. In^evelbping the ^summary daca given in 

' 1 ' ' \ ' 

Table 5.4.1, literally hundreds of analyses were performed to verify 

t}ie fit of the general mathematical models to the data in each 

populatrion. Scatter piots-f^r all classes and the residuals for all 

students were examined to insure that the data could/be aggregated for 

; 'all students and daisies in each population. /In general, a simplified ^ 

; -""^Wdel fit the data well in all cases. However, there were five in- 

stances., one in accounting and four in biology, jwhen the analysed ; 

/ - ■'• ^' . " 
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Indicated that a more complicated mathematical model did provide a 
significantly better fit to the. data. Thene five Instances are con- 
sidered in greater-detall-ln this -section. 

s 

Revising the model by adding Interaction and non-linear terms 
into the regression did not Increase the power of the model sjubstantlally 
Furthermore, the Introduction of non-linear terms did not effect the 
basic concept of parallel response functions which justified the use 
of average effects In the summary data. ^In the case of Interaction 
effects, there was a concern that the summary effect (averaged across* 
Initial ability levels) may have masked interesting effects at different 
levels of Initial ability. 

In the five cases referred to abo^, two (Biology 102 at College 

III in the Fall, 1975 semester and Biology 112 at College I In the Spring 

1976 semester) Involved the introduction of pretest-squared terms into 

* 2 
the general mathematical model. The power of the fit (R ) was increased 

from .537 to .552 and from .351 to .412 respectively. In both cases, 

there was a negligible impact on the estimated PLATO effect. In the 

Biology 102 population, the PLATO effect was increased from -1.82 to 

-1.80 with no change^ln the significance of the effect. In Biology 112, 

the estimated PLATO effect was decreased from 3.25 to 3.12 with no 

change in the significance of the PLATO effect. 

There were three cases in which the analyses indicated a signifi- 
cant aptitude x treatment interaction (Accounting 101 at College III 
\ln the Spring 1976 semester. Biology 102. at College 11 In the Spring , 
1976 semester, and Biology 102, at College III in the Spring 1976 
semester). None of these interactions was replicated across semesters. 
Therefore, there was no strong evidence for differential PLATO effects 
on students with differing initial abilities. However, because 
there is considerable interest in knowing as much as possible about 
the Impact of the PLATO system, and because even some evidence might 
be helpful in making policy decisions about future applications of 
the PLATO system to students at differing, levels of ability, these 



-85- 



three cases are presented In some detail* However, the evaluators are 
concerned that this evidence be Interpreted within the context of the 
.overall evaluation. V . ' T ^ " , - 

The three Interaction terms Indicated as significant In the analyses 
were all ln\the positive direction. This means tha( the slope of t^e 
response function for PLATO students was more positive than that of jthe 
response function for non-PLATO students. The general response function 
for each of the three populations Is given by the following equation: 
f u (X) r h^ + bj^ (PRE) + e . T}^ 

The response functlqus for the treatment and control groups are: 
(X) - + (PRE) + (PLATO) + b^ (PRE x PLATO) 

" ^o ^1 

In the case of no Interaction term, the estimated PLATO effect^ 
t.i (u, (X^-) - (X,)) 

- A ' , ^ 

Is simply e and Is given directly from the regression analysis as b^, the 

coefficient "of th^ PLATO term. When the more complicated model with 

the Interaction term Is used,, the estimated PLATO -effect Is Itself a 

function of the pretest. However, the best estimate- of the PLATO effect , 

is still the difference between the response functions. averaged over 

all values of X. When this was done, the estimated PLATO effects were 

virtually unchanged. The power of the model was Increased^ significantly 

2 

but not substantially. In accounting, R was Increased from .337 to 

.396; in Biology 102 at College II, R^ was increased from .199 to .282; 

2 

and, in Biology 102 at College III, R was increased from .600 to .660. 
However, the question about Whether this summary statistic, the average 
PLATO effect, Adequately captures all of the information in the data 
has not yet been answered. In order to provide infonnatlon on this 
question, each analysis is presented separately. 

In Accounting 101, the best fit to. the data was given by the 
following equation: , 

Y - 19.1890 + .5411 (PRE) - 32.3042 (PLATO) + 1.1201 (PRE x PLATO). 
Therefore, the response functions in the two conditions do not have 
equal slopes and tlftr^stimate of t is a^4inction^£-J:he pretest;^ 
O T « -^32.3042 + 1.1201 (PRE). 
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The average PLATO effect using the more coim>licated mathematical ubdel 
was decreased slightly from -1.04 to -1.07. In order to assess the 
adequacy of this sixn^ statistic, effects at -2, -1, 1, and 2 standard 
deviations from the mean: initial abilities have been estimated. These^ ^ 
estimates were -22.1, -6.18, 4.05, 9.16. It is clear from these estl- 
mated effects, anci Trom the dlff erenc'e~*ltt the slopes of the given 
equations, that the average effect given by the gdieral model is an 
oversimplification of the information contained in the data for this 
population. Therefore, although it is fair, to say-^that PLATO-had no _ 
effect on the^ average student in this population, there is evidence of 
a negative effect on lower ability students and a positive effect on 
higher ability students. 

In Biology 102:at College II, the estimate of t is given by 
T « -14.1441 + 1.0093 (PRE). 
The estimated average PLATO effect Was decreased slightly from .79 
to .77 using the full model. However, it is clear from the equation 
given above that the summary effect does not fully eichaust the informa- 
tion in the data. Estimated effects at -2, -1, 1, and 2 standard 
deviations from the mean* pretest score were -8.53, -3.88, 5.42, and 10.07 
respectively. There is some- evidence in this population of a negative 
effect on lower ability students and a positive effect on higher ability 
students. _ * • / , 

In Biology 102 at College III, the estimate of t is given by the 
following equation: 

T « -13.7503 + .7449 (PRE). - 
The average PLATO effect wa.s increased from -3.49, to -2.65 by the appli- 
cation of the full model to the data. Estimates of the PLATO effect 
at -2, -1, 1, and 2 standard deviations from the mean pretest score 
were -10.48, -6.56, 1.27, and 5.18« Theref6re, in this population, 
there was evidence that PLATO had a negative effect on lower ability 
students and a positive effect on higher ability students. The average 
effect did not provide an adequate summary of the information in the 
data. 



To sunmarlze this Infdrmatloa* significant Interaction effects 
occurred In three of 32 populations stifled. In each case, a similar 

population had been examined In the preceding semester. The 

Interaction effects were not replicated across semesters. However, 
in each of the three cases, the aptltude-^treatment interaction was 
positive. Therefore, if PLATO does tend to have a different effect on 
students at different ability levels, these three cases Indicate a more 
favorable effect on higher ability students than lower ability students. 

We can providCLmore information on this hypothesis by examining 
all of the aptitude x treatment terms in the ^analyses. These terms were 
Introduced into the final model if the preliminary analyses indicated 
a significant effect on the model. In the course of the analyses, 
several dozen such terms were examined. In accounting and biology, . 
there was simply one pretest score for each student. In English, 
both objective and essay pretest scores were examined. In chemistry, 
a mathematics score and an aptitude score for chemistry were examined. 
And,, in mathematics, preteat scores in arithmetic skills and algebraic 
skills were examined separately. Furthermore, in chemistry, isome 
25 separate topical tests were' used as dependent variables. Inter- 
action terms were examined for significant effects for each dependent"^ 
variable. On the whole, across all subjects, colleges, and semesters, 
approximately 73 Interaction terms were examined. Of these, 52 were 
in chemistry and 21 were in the other four subject areas. Of the 52 
examined in chemistry, 24 were in the positive direction and 28 were' in 
the negative direction. Within each course, almost exactly half were 
in the positive direction and half ' were in the negatly^ ..direction, so 
the overall summary is representative of the results In every course. 
Of the remaining 21 terms exasiined, nine were in the positive direction 
and 12 in the negative direction. These were well spread across subject 

areas with three^ positive and two negative in accounting, four positive 

Si"" »■ ^ 

and four negative in biology, two positive and two negative in English, 
and four negative, but very, close to zero (-.07, -.09, -.08, and -.17), 
in mathematics. Of th\73 terms examined, only three were significjeint 
and were the basis for t^e preceding discussion. 
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This further discussion of Interaction effects tends to put the 
preceding discussion of a positive interaction in context. In the 
overall analysis, there is little evidence of a significant aptitude x 
treatment interaction. What little evidence does exist is in the 
. positive direction with PIATO exhibitiig a tCTdencytoTje more effective 
for high ability than low ability students in the areas of accounting 
and biology. ' \ 

5.5 Summary 

Based on curriculum outlines in each targeted course, pretests 
and posttesta were developed for assessing achievement and initial 
aptitude in each popu;Lation in the evaluation. Substantial instructor 

• input into the construction of the tests was generated to insure con- " 
^ tent validity. A form of criterion validity was determined using 
student grades. Some instructors agreed to teach both PLATO and non- 
PLATO sections of courses to provide some control over instructor 
variables and a partially balanced evaluation design. The designs given 

-in Tables 3.1.1 and 3.1.2 were Implemented and 'provided the basic data 
for the analysis of achiiavement effects. 

t» - 

In- the overall evaluation, most of the* estimated effects were . 
non-significant with about half in the positive direction and half in 
the negative direction^ There were some significant effects in specific 
population^, but these 5:ould generally be explained in terms of the 
effects of different instructors in the treatment and control conditions. 
Jn one case, a negative treat me^nt effect could not be so explained and 
seemed rather to be due to the PLATO students proceeding more slowly 
In their course work than the non-l^LATO students. 

An examination of interaction effects indicated few instances in 
which the summary effect was not an adequate indication of the estimated 
effects across the full range of initial abilities. In these few in- 
stances, the tendency was for the PLATO effect to be generally negative 
for lower ability students and positive for higher ability students. 
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The. results 9 taken "^together and In perspective, provide no com- 
pelling statistical evidence that PIATO had either a positive or 
negative |e£f ect on student achievement. 
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* Chapter 6 

Student -and Instructor Attitudes 

The Impact of the PLATO system on student and Instructor attitudes 
evaluated uslng^^^^ question- 
; tutlres. Copies of the six questionnaires used are Included in the 
appendix. The large nunibers of responses given by both instructors 
and^tudents to the few open-ended questions indicate that the question*- 
nalre8\vere seriously completed. Items in the student questionnaires 
^^vere balanced in positive and negative directions to minimize response 
set biases. 

6.1. Descrlptlbn of the data 

Students . X" ^^e Fall 1975 semester » 2,194 students responded to 
a pre-'treatment questionnaire and 1^369 responded to a post-tr^a^tment 
questionnaire. The corresponding figures for the Spring 1976 semester 
were l»558'and .986. The distributions of responses across the partici- 
pating colleges and targeted subject areas are given in Table. 6.1,1 
for both semesters. In the Fall 1975 semester. College V did not 
participate in the survey of student attitudes. In the Spring 1976 
semester, post surveys were administered in College V but it was not 
possible to identify non«-PLATO classes as coiiq>arlson groups. The * 
unique nature of College V has been explained previously. 

Not all Instructors agreed to allow their students to complete 
the final questionnaires. ^In addition, some students in some classes 
did not co^>lete the questionnaires. Some Instructors agreed to the 
.^^Xlectlon of questionnaire vlata but not achieyanent data; Based on 
VfT 'those classes in vfalch students .were both post-tested and. post-surveyed, 
''''''^^^jreffi^onse ratj^.>«€8 approximately 90Z in both the Fall and Spring.^ 
semesters. 



-91- 



Table 6.1.1 



Student Attitude Surveys 
Fall 1975 







Pre 


Total 


Post 




Total 


College 


P 


NP 


Pre 


P 


NP 


Post 


I 


60S 


305 


/ 910 


352 


274 


626 


II 


168 


153 


/ 321 


172 


136 


308 


III 


333 


380 


/ 713 


250 


183 


433 


IV 


13S 


115 


■ 250 


105 


86 


191 


Totals 


1241 


,953 


2194 


879 


679 


1558 
Ik 



Subject 

. ""Accounting . 
Biology 
Chemistry 
English \, 
Mathematics 
Totals ' 



College 



35 


89 


^24Vl 


86 . 


■66 


152 


452 


248 , 


700 


294 


144 


438 


297 


232/ 


529 


213 


. ,145 


358 




362/ 


775 . 


.264 


' 313 


577 




22 


66 


22 


11 


33 


1241 


953 


2194 


879 


679 


■ 1558 



Spring 1976 



1 


415 


280 


695 


252 


160 


A12 


' II ^ 


67 


101 


168 


107 


. 67 


174 


III 


190 


2X8 


408 


■ 118 


80 


. 198 


IV 


93 


: 5 


98 


. 39 




39 


V 








163 




163 


Totals 


7^ 


l§i04 


1.369 


679 


307 


986 



Ac 



Subifect 

Accounting ' 

Biology 

Chemistry , ^ 

English 

Mathematics 

Totals 



85 


94 


179 


47 


50 


97 


210 


169 


379 


146 


101 


247 


160 


23 


183 


.140 


15 


155 


'255 


264 


519 


223 ^ 


124 


347 


55" . 


54 


109 


1231 


• 17 


140 


765 


604 


1369 


679 


307 


986 



a! 



P-PLAW) 



NP-non-PLATO 
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Instructors > Instructor questionnaires were administered shortly 
after -the end of the Fall 1975 semester to all Instructors who par- 
ticipated in the evaluation and to additional PLATO instructors listed 
• on the college PIATO laboratory schedules. The questionnaires .were 
administered by mail^ and instructors were informed that their responses 
would be kept strictly confidential by the independent evaluators. 
Three distinct questionxiaires were distributed, one (1014) to those 
instructors who had served as their own controls^ln the evaluation, 
one (#015) to all PLATO instructors^ and one' (#016) to the non-PLATO 
instructors who had participated in the evaluation. The response rates 
to these questionnaires were approximately 88Z, 80%^ and 93Z re- 
spectlvely. ' - , * \ 

The general PLATO questionnaire (#015) was five pages long \nd 
Included approximately 40 questions about the PLATO computer-based 
education system* The additional two questionnaires (#014 and #016) 
were brief and were Intended to provide additional information about 
the perceptions of instructors with both PLATO and non-PLATO students \ 
and the "spill-over" effects of PLATO on non-PLATO instructors. The^'''^'iter 
sample sizes (28 and 14) for the. latter two questionnaires Were con- 
sidered too small for sub-»analyses at the college, and subject area 
levels. Onljr total responses are reported. The responses of instructors 
to the general PLATO questionnaire were analyzed at the college and subject 
area levels. The distributions by college and subject area for the 88 
PLATO, instructors who responded are given in Table 6.1.2. 

Table 6.1.2 
PLATO Faculty Questionnaires 



Colleges 



Subject Area 


I 


II 


III 


IV 


V- 


Totals 


Accounting - 


1 


1 


3 


? 


2 


9 


fiioiogy 


7 


2 


6 






15 ' 


Chemistry 


3 


6 


4 


3 




16 


English 


"9 


A- 


A 


10 


. A 


31 


F&thematlcs ~ 


7 








-4 


11 


Other 


1 




5 






_6 


Total 


28 


13 


22 


15 


10 


88 



6*2 Comparison of PLAXO and non^PLATO students 

Initial attitudes > Because the evaluators Intended to conpare 
attitudes' of PIATO and non-PIATO students at the end of the seiiesjt:er> 
It was necessary to verify the similarity of treatment and control 
groupis prior ^to the start of the tr^tment. As previously explained 
In the chapters' on attrition and achievement » students were not placed 
randomly. However^ we expected the registration process hnd the fact 
thnt many known PLATO Instructors would in fact not use PLATO in some 
of their classes to result in similar students in the treatment and 
control conditions. To verify thls» an initial survey of student 
attitudes toward. computers in general and toward computer^assisted 
instruction was administered to 2»194 students at the beginning of the 
Fall 1975 semester. The .results of this preliminary survey, given in 
Table 6.2.1, indicated considerable differences in the initial atti-* 
tudes of PLATO and non-PLATO students. On all eight questions | PLATO 
students showed more favorable attitudes which was tdther strong evi*- ^ 
dence for a self-selection bias in the evalisation. Because these 

' eaiplrlcal results were unexpected and troubling. Instructors were 
Interviewed to^make sure that the Sata were valid « In these Interviews, 
the evaluators discovered that many instructors had informed their 
students whether they would or would not us^e PLATO before the students^ 
coq^leted th^ questionnaire. If it can .be assumed that the treatment ^- ' 
and control students did not^ differ before entering their respective 
lilasses (the results of the Spring, semester survey provide strong 
evidence for this assertion), then the results, in T^ble 6.2«1 show that 
student attitudes were sigalflcantly altered by Instructor information 
very early on in the semester. There are explanations for this ^ 

"phenomenon (contormity behavior and cognitive dissonance, for example), 
but the results should caution the evaluatot (experimenter) in ex- 
plaining attitude differences and c^ttitude change.' — 

As a result of the Infonration i^ained in the Fall 1975 semester, 
the evaluators worked vetjr closely with the participating instructors 
in the Spring 1976 semester to Inst^re that nothing.be said about conqputers 
t>r^ coiq>uter-assi8ted Instruction^Hmtil the students had completed the 



Initial .Attitudes of Students 
Fair 1975 SMMster 



PLATO 



Porcont 



U Bo you chink a coxpuccr would help ^ it your instruaclon 
' to your 'needs? 



Yes 

Ho 

Not Sure 
Ko Xesponae 



2. Do ybu think covputer-assitced instruction^uld sake 
yotf actively involved in yoUr^ovn leamini;? 



3« Do you think ^ that coaputera j^re-too isperaonsi for 
atudant .inatructicn? j 



No ..t 
Kot Sura 
No Raaponaa 



Yea 

Kot Sure 
No Raaponaa 



634 
122 
480 



' 798 
131 
M,302 
10 



247 19.9 
705 56.8. 
278^ 22.4 



Percent 









51.1 


V 359 


37.7 


9.8 


179 ^ 


18.8 


38.7 


410,. 


43.0 


^0.4 


5 


0:5 


64.3 


495 


51.9 


10.6 


191 * 


20*0 


24.3 


260 


2?. 3 


■ 0.8 


7 


0.7 



,4. Do you think that the nechanica of uains a coaputer . 
tarsiaal could diatract you from leaminf t 

- . Yea 

4 



\ 



5* Do you think coaputer^aaaistad instruction would 
allev you to aet a pace that ia right for your 
ability level? ^ 



6* Do yau think you vouZd feel coaforcable working 
with eoaputara? 



7* Do you think that eoaputara ought to beeoae aora 
iaportant in the eveiryday life of our aocietyt 



8* Vo you ehink coaputer^-aaaiated ina true t Ion would 
allow att^denta to asauae greater responsibility 
for their own leat^ag? 



No 

Kot Sure 
No Keapouae 



11 



134 
824 
271 
12 



0.9 



10.$ 
66.4 
21.8 
1.0 



288 
444 
210 
11 



171 
553 
219' 
10 



A 



•30.2 
46.6 
22.0 
•1.2 



17.9 
'58.0, 

23.0 
, 1.1 



Yea 


737 


59.4 


498 


52.3 


No 


124 


10.0 


126 


13.4 


Not Sure 


.•374 


29.9 


316 


» 33.2 


No Kedpooaa 




. 0.7 

1 


11 


1.2 


Yea 


821 ^ 


1 

66.2 


506 


'53,.l 


Ko 


129 


10.4 


154 


16.2 


Not Sura 


281 


22.6 


279 


>29.3 


No Raaponaa ^ 


.10 


0.8 


14 


1.5 


Yea ' 


423' 


"34.1 


303 


31.8 


No 


385 


31.0, 


331 


34.7 


Not Sure 


423 


34.1 


305 


32.0 


Ko Kesponse 


10 


0.8 


14 


iJ 


Yea « 


700 ■ 


5 .1 


-a 






174 


1m. 0 


264 . 


' p. 2 


Kot Sure 


352 


. 28.4 


' 277 


29.1 


No Reaponse 


6 


'0.5 


- 11 


. 1.2 



initial questionnaires. I^t was not possible. to simply administer all 
questionnaires in the fit4t fw minutes^ of each class. There was con<* 
sideTable shifting of sdnedules duringthe first few days of classes 
in the cocmunity colleges in some courses. We wanted to minimize~ 
^T^iutftlttg^ased or PLAxb as much ar possible. Therefore, we were guided 
I ]by teacher judgments in determining t^e best point at which to administer 

*the initial questionnaires. The Spring data (Table 6.2.2) resulted in 
^ muchsmaller differences, although the PLATO students still showed 
significantly more fi^vorable responses. A detailed exuai^ation of the 
data at the class level/ishowed that students of known £LAt\ instructors 
not balanced in the evaluation design showed w>te favorable responses 
thi^a the general ^population. Thus, it was not possible to verify no 
differences between the ^treatment and control groups in this component 

•of the evaluation. However, it has been shown that initial differences 
were much smaller than had been suggested in the Fall data'. This was 
sufficient to permit quite reasonable interpret^ions of the post 
treatment data as will be^ shown. . • . - ' 

Before continuing. It should be explained that; the/ chl«-square 
'2 ' t 

<X ) values glv€n In Tables 6.2.1 and 6«2*2 And oth|ir tables In 

this chapter can be used to assess the significance of the differences 

between PLATO and non-PLATO responses. The responses to each item 

correspond to the entries of a 2 x 2 contingency t*able: 



Agree 



Disagree 



,_^,-JTotal — : 



PLATO 



a. 



non-PLATO 



Total 



N 



B 



Where 



2 N(*l^2-- ^2^1^' 



For one degree of freedom, the significance values of x ^he .05 and 
.01 levels are 3.-84 and 6.63 respectively. Thus, wherras six of the 
-differences in Table 6.2.1 are significant at the .01 level, only two 
are significant at the same level in Table 6.2.2« 
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XnitiAl Attitud«t of Students 
. Spring 1976 Sewi«t«r 



-BUTO 



Y«rcent 



I* 



Do you think « computer^ 
to your &«ed«? 



fit your instruction 



No 

Mot Sur« . 
Mo Responss 



2. 



Do you think cooputec-assistcd instruction vould oske 
you sctively involved in your own learning? * 

_ „_:yes^ 



3* Do you think that computers are too iapersonsl for 
student Instruction? 



Mo 

Mot Sure 
Mo Response 



No 

Mot Sure 
Mo Response 



4* Do you "think that the mechanics of using a computer 
terminal could distract ycu from learning? 



.5* Do you think computer^assisted instruction would 
mllov you to set a pace^that is right for your 
sbUity level? 



6* Do you think you vould feel* comfortable vorking 
with computers? 



7* Do you think that coa^ut era ought to become more 
Important in the everyday life of our society? 



Do you think computer*assisted instruction vould 
allov students to assume greater responsibility 
for their ovn learning? ^ 



Yes X 

Mo 

Mot Sure 
Mo Response 



Yes i 

Mo' ^ ' 
Koc Sure 
Ko Response 



Yes 

Mo 

Mot Sure ,^ 
^No Response 



Yes 

.Mo 
Not Sure 
''Ko Response 



Yes 
No . ' 
Not Sure 
Mo Response 



346 
321 



J40 
114 
208 
3 



175 
398 
185 
7 



112 
495 
157 
1 



406 
99 
255 
5. 



498 
93 
171 
3 



301 
244 
216 



428 
120 
213 
4 



45.5^ 
12. 3^ 
42.0 
0.5 



57.5 
14.9' 

2772" 
0.4 



22.9 
52.0 
24.2 
0.9 



14.6 
64.7 
20.5 
0.1 



53.1 
12.9 
33.3 
0.7 



65.1 
12.2 
22.4 
0.4 



39.4 
31.9 
28.2 
0.5 



56.0 
15.7 
27.8 
0.5 



Non-WATO 



Freq. Percent Chl~square 
7.66 

235 38.1 
99 16.4 
268 44.4 

2 , 0.3 — 



3.77 



5.12 



332 55.0 

113 18;7 

153 — 25t3 

6 1.0 



160 ' 26.5 

277 . 45.9 
160 26.5 
7 1.2 



^ 2.51 , 
100 ^ 16.6 ^ * * so 



365 60.4 
137 22.7 
2 0.3 



304 
106 
192 



50.3 
17.6 
3i.8 
0.3 



5.52 



343 
^ 79 
180 
2 



56.8 
13.1 
29.8 

o;3 



U.33 



202 
211 
188 
3 



33.4 
34.9 
.?1.1 
0.5 



5.09 



110 



307 
111 
179 

J 



50.8 
18.4 
29.6 
1.2 



3.46 



Final attitudes > At the end of thfB Fall 1975 and Spring 1976 

semesters 9 questionnaires were again administered to the PLATO and 

non-*PLATO students. There were 25 common Items on the two^ question* 

nalres. A factor analysis of the student data showed^ that the Items 

related^to com puters and computer--assls t ed Instruction ( It ems 11-21) 

Ibaded on a cotomon factor. However » the remaining 14 Items did not 

show any simple structure. Although the computer-related factor 

accounted for 27Z of the variance In the data» nine more factors were 

needed to account for an additional 50Z of the data. Therefore, the r 

formation of scale, scores was not justified by the data. Results are 
■* - ' ' 

' "» ' * 

presented, and Interpreted at the Item level. , 

In Table-6.2.3. / stonmarles of student responses for 879 PLATO 
students and 679 non-PLATO students are given for the^Fall 1975 semester. 
SuoDiarles by college and subject area are given in Tables 6.2.3a and 
6.2.3b In the appendix. Summaries for* the Spring 1976 semester are 

given in Tables 6.2.3c» 6.2.3d; and 6.2.3e in the appendix: In Table 

•A* 

"6 . 2 .3c , r espons es^ar e given foF Colleges 1, ir, and Iir~only because 
there were no non-PLATO classes in Colleges IV and V in the Spring 
seotester. The summary results given in Table 6.2.3 in the text are \ 
represi^ntfatlve and will be used to Illustrate effects verified in the 

evaluation. Whenjcesults by college 6r-subject-ar«a^--or-^the:^^esults ^ 

in the Spring semester, are informative, they will be given in the 
body of the ireport. 

Each item was presented to the students in a forced-choice type 
format. Our intention was to encourage students to express their 
opinions and to prevent "don't know" or "not sure" responses. The 
response rates given as "Totals" in Tabler6.2.3 show that this strategy^ 
.worked well. ^St least: ^% ot the students respohdecTTo any given item. 
However, it should be noted thfit the responses to the alternatives are 
based on those students who responded to the item,, and therefore the 
response rates add up to lOOZ. 



Table 6*2-A~ 



Respooses of PLAIO and non-FLAIO Students 
Fall 1975 Semester 

FUTO 



Won-PUTO 



Fireq» Percent 

!• In this course I felt chAlleto8«<l to do wf best work. 

Agree 74* 
Disagree 116 

: •=Z ^::"-.- _ :::.rr^tot al^ . ■,^^J 6 0^ 



13:5 



2. There vas real concern for my progress in this course. 

Agree 

Disagree 

Total 

3. I tried to Just finish the assignments rather than learn 
in this course. 

^ ' Agree 

Disagree* 
Total 

4. I did not receive any individual attention in this 
' course. ^ ^ . 



5. In this course I often set with my instructor outsiue 
of class ti«e. r 



. Itt-this course-IHEelt- f rec to ask questions or - 
express ay opinion. 



7. I would not reconusend this course to sy friends. 



735 
130 
865 



llA 
756 
870 



205 
649 

ToXal > 854 

Agree ^255J 
Disagree 606 
Total 861 



Agree 
Disagree 



85.0 
15.0 
98.4 



13.1 
86.9 
99.0 



24.0 
76.0 
97.2 



29.6 
70.4 
98.0 



Freq. 


Percent 


582 


86.9 


88 


13.1 


670 


98.7 


590 


87.9 


81 


12.1 


671 


98.S 



Cht'^square' 

0fO4 



79 
591 
670 



168 

502 
670 



ll.S 
88.2 
98.7 



25.1. 

74.9 

98.7 



199 29.9 
466 ' 70.1 
665 97.9 



8« Most of the work in this course was too hard. 



.9. In this course 'I often discussed the course aaterlal 
with other students. F 



lOt In this course- it way difficult to get help when I 
didn't understand thefAaterlal. 



XI. CospCtters would help fit instruction to ay needs. 



12. Colsputers would cake mt actively involved in ay own 
learning* . 



, «a««»v ma>^ ^-.r— 

-altmy* brMklng dpwn. 

ERIC . 



2.79 



0.59 



0.23 



0.02 > 



0.41 



'Agree 

Disagree. 

total 


777 -™ 


_90.1 


614 


^_91.I 




85/ 
862 


^ 9.9 
9H.I ^ 


60 
674 


8.9 
99t2 




Agree 
Disagree 


116 
753 
869 


13*4 
86.7 
98.9 


104 
566 
670 


15.5 
IS4.5 
^8.7 


; 1.46 


Agree 

Disagree 

Toial 


153 

702. 

855 


17.9 
62.1 
97.3 


90 

577. 
667 


. 13.5 
86.5 
,98.2 


5;41 


Agree 

Disagree 

Total 


673 
196 
869 


I. * 

77.5 
22.6 
98.9 


528 
147 
675 


78.2 
21.8 
•99.4 


0.13 


— .Agree — 
Disagree 
Total 


' JLio 


12>7 


65 


9,7 


3.32 


759 

869,, 


87.3 . 
98.9 . 


606 
671 


90.3 ' 
98.8 




Agree 

Disagree 

Total 


616 
244 
860 


71.6 
28.4 ' 
97.8 


272 
360 
632 


43.0 \ 

57.0 

93.1- 


123. 5S 


Agree 

Disagree 

Total 


658 
202 
860 


^ 76^5 
23.5 
. 97.8 


299 

* 337 
636 


t 

47.0 
53.0 
, .93.7 


138.04 


are 

AgtM 

Disagree 

Total 


163 
698 
861 


Sl.l 
9S.0 


193 
440 
433 


30.5 
49.5 
93.2 


24.S5 
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Takl*'<.2.3 (coat.) 

14* Cottputcrs are too impersonal for student instruction* 



mtO jlati>rUTO 



Agr^c 
Disagree 
Total 



l5«::^€oa|Hitei>assisted^nfrtruction vould jdXoy^i&e^ xo.,fiet^^^ 



Agree 

Disagree 
Total 



19* I vould feel comfpr table working with cdvputers, . - \ ^ B3*02 - * 

^ / \ ; Agree _ 



Disagree 

^Total 



JQ7 


DO A 




AS fi 


ICC 

. 155 
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7* .V 


98 


11.4 


179 


28.2 


762 


88.6 


456 


71.8 


860 


97.8 


>35 


93.5 


.739 


85.2 


\74 


74.0 


128 


• 14.8 




26.1 


867 


98.6 




94,4 


116 


13.5 


191 


29.7 


745 


86.5 


452 


70.3 


861 


98.0 


643 


94.7 


675 


79.1 ' 


367 


\ 57.3 


178 


20.9 - 


274 


N 42.8 


853 


97.0 


641 


94.4 



2I«.Xog^utera ought to becoae aore, Inpoxtant^nj^he^ 



24* This "course :^equired aore work than other courses I've ' ^ i 

taken. ' . ' " 

, ; Agree 482 56.4 373 56.9 

\ Disagree 373 ^3.6 283 43. J. 
■ Total 855 97.3 . 656 96.6 

* ^ ' ■ 

25. -For this course the nuttber of hours per week I spent on 
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One 


66 


. 7.7, 


41 ; 




Two 


112 


13.1 


66 ; 


10. 0 


Three 


116 


13.6 


124 


18.8 


four 


. 165 


19.3 


-140 1 


21.3 


Tiva , 


154 


18.0 


102 


■15.5 


Nora than five 


241 


26.2 


165 


26.1 




•854. ' 


'./97.2 


. .458 


96.9 



Freq. 


.Percent 


Freq. 


Percent 


Chi*squarft 










96.25 


234 


27.3 


335 


52.1 




624 


72.7 


308 


47.9 




858 


97.6 


6,43 


94.7 





pace that is right for my ability. , _ ' SOT 

. . " Agree 
• Disagr 
r Total 

16. Cottputers arc- nothing but baby-sitters f.or the teacher. . ^ 68.25 

^ ' . * Agree 

V, Disagree^ 
, Total 

17. Conputer-assisted instpiction would allow students to » 
aasunc greater responsibility for their own learnings ' _^ 

y ^ " Agree 

. ; Disagree 

- Total 

18. The nechanicff of using- a computer^ terminal would distract - 
me from learning. ^ % 59.70 



?0. X would never choose a course that is" taught using a " . - . ' ' 

^coDputcr. ^, 19.97 

Agree 378 20,8 2C0 31.0 

DAsogrcc'^ 676 79.2 446 69 . 0 

- . . ^Total^ 854 ^97.2 ^ 646 — ^ - 95.1 



everyday life of our society. ; 7.38 

Agree 413 48.8 266 . 41.6 

i Disagree 433 . 51.2 ■ 373 58.4 ' 

Total " 846 96.3 63^ 94.1 

. 22. Z look fo^ard to attending class in ^hls courae more ^ . ^ ^ , 

than in other courses r took this semester. ' ^•'^ 

, , . Agree 420, 49.2 361 ; 54.4 

, Disagree ,433 50.8 303 45.6 r ' 

V / Tital 853 97.0 664 97.8 
. . ' " \ * . ^ 

23. Coffpared to other courses X*ve taken, this course waa 

more challenging.' . ' " ' ^ ^•^^ 

' i Agree 572 _66.7 438 66.1 

4 Disagree ^85 33.3 225 33.9. 

• , Total 857 97.5 " 663 97.6 



0«04 



12.76 



The results In Items 11-21 show that, ^t the end of^ the semester 
^LATO students shoved much mote favorable attitudes towarii computers 
and computer-assisted instruction than non-PLATO students. The differ-? 
ences are so great that they cannot be accounted for by the smaXl Initial 
differences presfent in the -treatment and control groups • These differr 



ences undoubtedly reflect the impacl: of^all of the com^tonents of the 
PIATO computer-based education system: hardwaf^ET^^lns true tors, courseware, 
site coordinators, laboratory aides, and so forth. The KLATO^tudents 



were exposed to all of the components of the system, 4nd ^ince the ' ^^---^ 
results are replicated across the two semesters,* the five participating ^ 
colleges, and the five targeted subject areas, it seems difficult to 
consider a plausible hypothesis other^than th^t the' PLATO system had a 
highly significant Impact on* student attitudes in this area* 

• ' ■ ' \ 

On the remaining 14 Items, no ne of t he differences were significant 
at the .01 lev^l (x^ >^ 6.63 for all items except #25; >. 15.1 for 
item 250 ^'Th.^sg J^M lj^ j^ yg^^J^Pj'^f^^^^MJjL^^*' ^PTl^g ^a*^^ gynent- fnr -y^ , 
. JtemL2i._jahen CollegeJ5t was^eleted ;f rom-the^pr-ing~-data>>4there~were no 
non-PLATO students at College V), the difference' in responses on Item 25 
was no longer significant at the .01 leyel. Therefore, these results 



Indicate that PLATO had no significant effect on student attitudes as 
they were reflected In^ltems^ 1-10 and 22-25 of this; questionnaire. 

The absence of highly significant ^differences in student attitudes 
does not mean that these data ate useless and contain' no information. 
On the contrary, many of tjhe questions were asked precisely because they 
relate to tlfie concerns that many people have about using ^computers to 
deliver instruction (for example^ that students would be treatedimperson- . 
ally^ or become .iBolated from their instruct^8"and fromTother students). ~ 
These data, show very clearly that such was not the case in this, demon- ^ 
stration and implementation. On the contrary, equally large numbers of ' 
PLATO and non-PLATO students felt challenged to^do their best work, thought 
that real concern was shown for their progress, thought that they^eceived 
individual attention, felt free to ask questions and express opinions, 
often discussed their course material with other students, and did not 



nrafianrt^^iff ircult-^tonRetThelp vhen-they-tildn^t- understjand-the mat. 
in their course. Admittedly^ the evaluation results do not show a dra- 
matic effect on student attitudes, but they do show that concerns of tern 
expressed seem unwarranted » at least based on this particular applica- 
tion of computer-based edu(5atlon* . 



BaiEreiinDn'"^less^ottservatlve interprets tlon^-oislnfr a slgiiltlcance^ 

level of .05, (x - 11.1. for item 25 and x ^ 3.84 for other items), 
there are three significant differences shown in Table 6.2.3 (other 
than In items 11-21). In item 8, more PLATO than non-PLATO students 
considered the work in their course too hard. This difference was not 
replicated in thc: Spring semester. In item 22, more non-PLATO than 
#LATO students. looked forward to their course more than to other courses 
taken during the semester. This difference was also not replicated in' 

^he^prlng semester, j In item 25, the' distributions of time spent 

studying^ out side-of regularly scheduled ^class time di£fered^ln„th3__tw 

populations. This difference wlis replicated in thie Spring scmestei:. 



The ef?ect-i>f"^ kTO^nlsHident^lioiem 

is not easy to interpret. If PLATO students simply sp^etnt—les^s^tl^ on 
homework outside dasis time» we would expect the distribution for PLXTO^ 
students to be skewed to the right. That does not appear to be the case. 



In both semesters, a 
PLATO students spent 
class tlme.^ However 



greater proportion of the PLATO students than non- 
fewer than three' hours a week on homework outside 
in both semesters, a greater proportion of PLATO 
students also spent niote than^fout^.hptifs a week on homework outside 
class time. It vay be. that for students who tend to spend- moderate 
amounts of time on homework, PLATO givles them ah opportunity to get 
some of it done during their PLATO sessions. For students who tend to 



spend larger amounts of time on homework, perhaps PLATO- provides them 
with more to do outside class time. This appear^ to be a plausible 
.explanation for the data In^ltem 25. - 



6*3 PLATO students , . , 2. _ 

Students In the PLATO classes were asked to respond to 20 specific 
.questions (items 26-45) about ±heir PLATO experience. The items were 
presented in a forced-choice format. In Table 6«3«1« the percentages 

gfnp^ l t i ve an dntxeg a t lve -responses-ta-eitch-question a r e g ive n «^ 

Summaries by college and subject area are given iv> Table 6.3«la in 
the appendix. Corresponding results for the Spring 1976 semester are 
given in Tables 6.3.1b and 6.3.1c in the appendix. The summary results 
given in Table 6.3.1 are representative and will be used to describe the ' 

opinions and attitudes of the PLATO students. When results by college 

• > ^ * . _ . 

or 8u1)ject area» or th^ resXilts of the^ Spring semester analysiSy are 
infofmatiye» they will be^given In the body of the, report. 

Item 26 was administered to provide d rough idea of the amount of 
noise^p^ in uhese datlH In the^^mpara tlve~data^pres^^^^ f ^r^ ^ _ ^ 
Items 1-25 it cou ld be assumed that noise was equall^ present in both 
PLATO and, non-PLATO redponses. Students might find a quest ion^^SIguous , " 
might mark agtee when they mean disagree » mighty be confused t v. '^-ut the 

reMcVmeaning of the tesponses,^ghtr-read-the-tiuestion incorrectly^ — 

or might sin5)ly give random responses. We expected lOOX of tKe PLATO 
students to agree with item 28. Apffetosjcimately' 96% ,didv The 4% (28 
studepts) who disagreed with the statement were distributed across * 
colleges and subject ateas. It was clear that no entire. class had com- 
pleted the wrong questionnaire. Hovrever^ it was not clear that the 

" »' 

re«ponses of these students were due to: inattention or misunderstanding. 
Their responses to other questions indicated that they had used the 
PLATO sys^^" A further check of "the" PLATff ImF^^lne^iata showed that 
these student^ad used the system. Therefore, they were not deleted 
from the data, butsthe results of item 26 are simply noted as a caution 
in interpreting the date. In general, the quostioxmaires appear to ^ 
have been. completed seriously* Many students responded to the open 
end items on their. likes ahdXisiikes of the PLATO system. ^ . , 
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Table 6.3.1 
Responses of' PLATO Students 
Fall 1975 Semester ' 



-2fr~In t hi s - c otirge,— I-ueed PIATO-for~part:-o£_a^!_lnatructl( 



on. 



Z 

Agree 
96.3 



X 

Disagree 
3.7 



27.' 


The course material presented oh PJLATO"*h€tiredTierlearxr 

better than the course material presented in class 
lectures* 


48e9 


51. I\, ■ 


28. 


I would not want to have the whole course taught 6n VLkTti. 


82.7 


17.3 


29. 


Even though I could have left PLATO at. the end- of the 
class period) I often :c6ntlnued working for a few lalnutese 


71.3 


■ 28.7 


30. 


Using PIATO is dehuaanizing* 


12.0 


88.1 


/ 31. 


I would use PLATO more if the terminals were not heing 
used so muche ' ' ' . 


^0.2. 


39.8 


32. 


When using ^>LATO,. I prefer, to share e terminal with 
andtjier student rather than work by myself • 


27.3 


71.8 




UslfiOlAT0neilcM~valaabl^^ class - 







time. 



17.5 



34. Using PIATO was ot no"h^etprto"Tiie itt-thls-cdur^e>^ 



35. Using PLATO is boring." ' 

367^66 imich time in thlFcourfTe wa spentflislng TEATO.^ 

37^ In general) most PLATO lessons are too hard. 

38. - 1* like PLATO because a student can make mistak^ without 

being embarrassed.^ 

39. PLATO seemed to know when I didn*t understand the \ 
material. 

40. PLATO made helpful comments on my work* 

41. PLATO did not give clear explanations of the le^^texial. 

42. PLATO laade good us^ of examples and illuserations. 



43. I do not likie^PLATO because It will not let you go on 
^ until you show that you know a particular point* 

44. I like PLATO because It lets students take part ac'each 
step In the lesson.' 

45. "^I would take anothet course that' uses PLATO. 



11.4^ 

-87r- 

11.7 

77.3 

71.2 
78.9' 
18.7 
90.2 

27.7 

90.6 . 
84.0 . 



8g«6 



-89_*0 



88.5^ 
91t9 — - 
88.3 

22.7 

^8.8 
21.1 • 
81.3 . 
9.8 



72.3 

9.4 

16T0: 



ERIC 
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The students were divided about equally in agreeing or dlsfigreeing 
that the FIATO course material helped them learn better than the 
lecture material (item 27). There was considerable variation in the 
responses to this item across colleges and subject areas, two colleges, 
students were split about evenly. In a third college, 60Z of the 
students agreed; and in a->fourth college 3, 62Z disagreed. In English,. 63Z 
^f-4:4ie--i^pondent8^agrejedij^^ the statement, while in the other four.. 

7suBJ6ct^rcas-percentagea^€_stud^ ranged from 40% to 46X^7 

In the Spring semester, the high percentage of^gre^M^rt^ltr-Engli^ 
decreased to 47Z. In College V, only it^cluded in the Spring semester, 
71Z of the students disagreed with this statement, and th€ overall 
percentage of agreement was^ reduced to 40Z. It is not. easy to summarize 
all of this information In a simple statement, but it is clear that no 
simple pattern was common across all course^ and colleges. 

• ' The great majority (83Z) of the students would* not want their 
^ntire* coursB to berrtaught on PLATO. Ihts^resulJt wM jreplicated across 
all colleges, all~^coursesy~-andJbLOXh_^ It; has *sttong im^ilca^~ 

tlon s for comp uter-assisted ln8tr^ction, ni^-i^speMiriTy^for" ^tand-al o^ 
programs. Based on the siEuden£8^1n~~thl8 evaluatl<^ do not 

;want stand-alone computer^^sisted Instruction. < 

In item 29, the evaluators attempted to gain information. abbut , ^ 
student motivation. We felt that if students- concini^ed working beyond 
the end of the vegularly scheduled period^ this would be an indication ^ ^ 
of good motivation. In the Fall 1975 semester, 71Z oi the students^- 
stated that they often continued .working on PLATO beyond the end of "the> 
<:lass period. This result was replicated in^he Spring semester (69Z) 
and waa^onslste nt acro ss all colleges and subject areas withaome 



variations. An independent measure of this variable was obtiineH ~ 
In the obsi^rvatlon study explained in the next chapter. B^^ed on 100 
PLATO laboratory observations, 28Z of the students remained wt^rklng at 
least five minutes l^eybnd The' endnof the^^cheduled^pei^ 
mat ion Is consistent with students' "often" remaining beyond the end 
of the class period. ' 



;taDii_30 and. 35 were used to gain inforaatlon about couDoixly ex*- V 
pressed concerns that conputer-asslsted instruction will be dehunanizing 
^ and boring. In' this particular impleaentationt that was not the case. 
In the Fall semest^eiTy 88Z o£ the students disagreed with the stateaent 
that PLATO is dehumanizing» and 89Z disagreed that using FLATa is boring. 
This result was replicated in the Spring semester (84Z and 85Z). These 
data also mean that roughly 10Z~15Z of the students did consider the use 
of PLATO dehumanising and boring » strong evidence for its use being made 
more volxmtary^ for sj^idents in the future. 



^ur general conclusion » based on our observation oi 
PLATO system in opeMtHon^^^raa^ttat. of cermlnals in the 

various colleges were adeq^^t^e, the* student responieo^^lt€« 31_lndi- 
jcate that th'^y would use. PLATO more if terminals were more available (60Z)« 
Although this result vas replicated in the Spring (57Z), there was _ 
considerable variation (35Z-70J;) in responses across colleges and subject 
areas. The implfbation of this result is that the demand for more free 
terminals differs from situation to situation. We do not yet.know» 
frqa this study/ whether this demand could be' met by keeping the cojft-^ 
munity colli^ges open, longer hours* and^on weekends to provide access to 
PLATOrtermlnals. This is a possibility worth researching, but it was 
beyond:d±e^ scope of this initial evaluation.' ^ _ . 2 

During the implementation and drai^s]^at^ony.»jQharl^ of terminals 
Occurred fairly "frequently when there were more students than terminals;;-, 
in the PLATO laboratory. When terminals were available » students were, \ 
encouraged to use their own terminal so that*lndividua.l student data 
could be collected. Also, one student per terminal seems more consistent, 
with the concept of Individualized instruction. Nevertheless » some • * 
^feeling was^ expressed to the evaliiators by instructors^'ind developers 
that some studentTliay in fact prefer to share a terminal with another 
student. Item 32 was used to gain information on this point.. In the ' 

* 

Fall semester, 27Z of the students stated that they did prefer to share 
a terinlnal. This response rate was surprisingly consistent across 
semesters (29Z in the Spring) and across colleges and^ subject areas. 
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ThU result may have Isqillcatlbns for future In^lesientations and for 
the amount and type of freedom to be given to the student in a more 
voluntary usage type of situation. 

Items 33, 34, 36, and 3^ present strong evidence that the studaits 
viewed- their PLATO experience favorably, even in this iaq>lementation 
vhich^was^qt volimtary at the student level. Substantial proportions 
of the students (83X-92Z) disagreed that using FLATO takes valuable 
time^avay from regular class tlme^ that using PLATO was of no help in 
t\e course,^liat too much time was spent in their course using PI^TO, 
and, tlvat most PLATO lessons^ are- too hard. These results were replicated 
almost exactly fin the Spring seme&ter"iBu»kvere consistent atross all* 
^-colleges 'and subject area's* These data also indicate, that there were 
'SZ-lS^^of^tS^r^tudents^ agreed vlth^j^KeM statements an^^einf orce 
the conclusion that usagS^hould move* toward voluntary partlclpatlbtr- 
at^he^tudent level. A^T^""^^^--^ K 

Items p8-44 were uoed to gaiii information about. 8tu4^t perceptions 
of what arel usually prese/ted as the strengths of the PLATO^s^ilt^^ 
namely that . . , ^.^^^ 

a) students cdn make mistakes without being embarrassed, 

b) students will receive Ipnediate feedback to caution theoi when 
they don't understand something, v ^ 

c) students will receive help when tKey need it, ^ 

d) PLATO id.ll provide clear explanations of material, ^ 

e) ~TLAT0^111riiake good use^ of ^xanqples and illustrations, 
J[) studentc^wlll have to show understanding before tl^ey can 

proceed i^and . ' 

g) the. system is interactive with students^aking part at each 

step in thf lesson^. j 
StudeJits geneifally perceived all, of these components favorably (/1Z-91Z) 
The interactive component and the use of examples and illustrations were 
viewed favorably by. 91Z and 90% of the students respectively. These 
results were replicated l;i' the Spring semester ^witH favorable responses 
.ranging from 71Z to 90Z. These results vere* generally verified across 
all colleges with some iimall but consistent variations across the items. 

• . ' ■ 120 -T ■ . • ' " 
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For exafvle, li^ijbtie Fall sewtster, accounting and cheidstry students 
vere consist entl!y viore critical than the average student and JBngllsh ' 
students were consistently, ttore favorable*---TRe results in English and 
accounting were replicated In the Spring seaester, but the results In 
other subjects were less ^consistent. Vhen studrats responded to the 
open end question* about the things tfiey liked about PLATO they virtually 
alwayi aentjloped the coq>onents In these itens. No addltlcmal Infonuitlon 
was presented tbat was not antlclrated In the questionnaire.^ 

Finally t Itea AS.was used to provide Inforaat Ion. about student 
^desire for further use of the PLATO systqs. The studtots might have v 
been "turned' off" by their PLATO experience. Faulty terminals due to 
red-llghtlng and overwrltlngv^were observed^^by thfe evaluato^rs. We saw ; 
soae students who were frustrated by signing off accidentally/ b^ ex- 
perlenclng difficulty, getting back to their appropriate place In a 
lesson, by PLATO 's unwillingness to accept what appeared to th^^to be 
a reasonable and correct answer. The fact that these frustratlons^were 
not destructive Is shown by the large percentage of students (84Z) who 

stated that they would take another course that uses PLATO. This re* ' 

*• *» ^ 

sylt was replicated In the Spring saMStfer (82Z) and was consistent . 
across colleges ^and subject areas. This reault also means that . 16Z->18Z 
of t^e studadts did not want to take anothel^ course using PLAXO, a fur*- 
ther Indication of the need for voluntary participation at the student 
level. ^ * - ' 

The strongest Implication of these results appears to be that 
stt^ents were favorably Impressed by* their PLATO experience and that 
thejf^ would continue to txse.the system If the opportunity were provided. 
•They seemed to like the system as It was Ifl^lemented, that Is, as Integrated 
Into the cAurse rather than as a stand-alone Instructional system. 
A small' percentage (10Z-15Z) would prefer not to use the system. 



6;4~!ron-^PIAT0 8t^^^ , - - — — - « , - . 

Studehts '^In the. non«>PLATO classes were asked to respond to ten 
questions (Table 6t4.1) about PIATO In order to gain some information 
about the effects of PLATO qn non^PLATO students ip the five targeted 
AUbJe(L(Ljir_eas.L^ Summaries by college. and subject afea^arb given in 
Table 6.4.1a in the appendix. Corresponding results for the Spring 
IdlB^euester-are^given in Table* 6.4.1b in the appenilix. This is 
admittedly a biased sample of students. Some of theot'vere iu the non- 
PLATO clashes*. Some of them have ^used PLATO in other courses. We 
atteotpted to assess- the bias and noise ^ the sample by using items 29, 
33, 34, and 35. . . . \ 



e student responses tb items 34 and 35 are trout>les<»&e in that 



instructors were asked not^ to allow their non-PLATO ^students to us the 
system in tfiHr courses. Mn addition, PLATO site personnel were asked 
and agreed^to attempt to prevent the non-PLATO students in the evalua- 
tion from gaining access to the PLATO materials in their courses. 
In spite of these precautions » th^ results of this questionnaire in- 
dicate some contamination of our non-PLATO sample. In the PLATO 
sample »• it should be recalled that 4Z of the students responded that 

they did not use the system. We were able to show from ipdepehden!: data 

' • ' " - ' . 

that* thejr had^ in fact used the system. Their responses to other 

* » ^« - 

questions appeared meaningful^^and reasonable and we did not delete them 

from the data^'base. In general, we had expected some inconsistencies ' 

and have attempted to retain as much data as possible in order to avoid 

correcting for some inconsistencies and not others. Of the 599 non-PLATO 

students who responded to item 34 » 6Z (36) stated that they had used 

PLATO for some work in their course. Of the 541 students wh9 responded 

to item 35 9 9Z (50) stated that they spent from one hour to more than 

four hours using a PLATO terminal for some work in their course. In this 

case, we cannot 9hov conclusively that these ^tudents did not use the 

PLATO ^system in the bourses .in the evaluation. Students could have used 

fche-7signron informa'tion" of other students. They might have gained 

access to courseware in demonstration courses. However, there is evidence 

that the responses of many of these students are simply due to inadvertence 
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Table 6.4.1 

Responses of non-PLATO Student^ 
Fall 1975 Semester 

X Yes % No 

26. Have you heatd about the PLATO computer 

terminais in your school? 79.8 20.2 

27. . Has anyone ever showed you how the PLATO 

terminals work? 48.3 51.7 

28. ^Have you ever discussed PLATO with other 

students or ^teacher? 52.4 47.6 

y 

29. Have you ever used a PL^TO terminal 

yourself? AO. 9 59.1 

30. Do you wish ♦this course had .bi^en, taught 

- using PLATO? ^ 36.8 63.2 

31; Do you think the students who used the ^ ^ 

PLATO' terminals were lucky? ' 40.5 59.5 

32. Would you like to take a course next semester 

that does" use%he PLATO computer terminals;? 54.1 45.9 

33. Did you use a PLATO terminal at any time 

during; this semester? 27.5 72.5' 

\ 

34. Did you use a-PLATO terminal for any work in 

this course?. 6;0 94.0 

35. If you did use a PLATO terminal for work in this course, 
approximately how many hours did you spend using it for 
this course? 







Z 




One 


1.3 




Two 


2.4 


< ■ •: 


. Three 


1.9 




Four 


2.0 


More 


than Four 


1.7 


Did not. 


use PLATO 


90.8 
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In completing the questionnaire* A check of] the raw data showed that ' 
only 29 students answered both questions positively. Of these 29 stu- 
dents, 59% (17 students) responded * that they Vould like to take a course 
in which PLATO is used in the next seme^er. This is approximately the 
sam^ response rate as that of the general population (542) • ' In addition, 
these students were distributed across colleges and subject areas so 
their general effect in the analyses of the evaluation is probably 
negligible* 

The data" in Table 6.4.1 show that, although only 28% of tlie students 
had used a PLATO terminal during the semester, 80% of the students knew 
about the terminals, 48% had been shown how the terminals work, 52% had ^ 
discussed PLATO with other students or instructors, and 4H had used a 
PLATO terminal at some time. Although only 37% of the students wished 
"th'at their course in this evaluation had been taught using PLATfrand only 
,41% thought that the students who, used PLATO ^ere lucky, 54% stated that 
they would like to take a coAirse in the next semester using PLATO. Although 
these results are not as highly favorable to PLATO as^ those of the PLATO 
students in the evaluation, they indicate the desire of many students 
to use PLATO if the opportunity is presented. 

In> light of these data, the contamination of the treatment and 
control groups in the evaluation appears to be negligible, a further 
indication of the considerable effort made by instructors and ^ite per- . 
sonnel in controlling student access to PLATO in the courses targeted 
in the evaluation. ^ * 

i ' ' ♦ . 

6.5 PLATO instructors 

The results of the PLATO instructor survey are giveri in Table 
6.5.1. Instructor experience (item 1) varied from otie semester to mote 
than four semesters with approximately equal numbers of instructors at 
each of the five levels of experience. . 

; these data show that the instructors who. used PLATO are strongly 
coraaitted to the continuing use of the system. On item 2, 63% of the 
instnictors intended "^to def^initely continue using the sys'-.em, and 26% 
thought they probably would. Only one instructot expressed the intention 
*of probably not continuing. 
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Table 6.5.1 - 
Responses* of PLATO Instructors 



NUMBER OF OBSEf^VATlONS 

; i 

ITEMS AUD 
ALTERNATIVES 



TOTAL ' 
88 



FREQ PERCENT 



APPROXIMATELY HOW LONG HAVE YOU BEEN USING PL*TO._^ 
ONE SEMESTER, . " 

two SEMESTERS * ^ - 

.THREE SEMESTERS 

.FOUR iSEMESTERS 

MORE THAN FOUR SEMESTERS ^ • 

MULTIPLE RESPONSE 
NO RESPOtiSE _ ^ 

DO YCCMNrEti^D TO USE PLATO AGAIN IF YOU TEACH THE SAME, COURSE 

DEFINITELY 

PRODABLY 

NOT SURE 

PROBABLY NOT 
« i DEFINITELY NOT 

MULTIPLES RESPONSE - . 

« NCI RESPONS^ . < - ^ 



22 
15 
13 
18 

20 
0' 
0 



55 
23 

1 

0 
0 
0 



WHICH STUDENTS\DO YOU THINK PROFIT MOST FROM PLATO 
HIGHER ABlLITV STUDENTS 

LOWER ABILITY STUDENTS ? ' 

AIL STUpHNrS PROF!T EQUALLY 



4 DO 



RESPONSE 



• MULTIPLt 
NO RESPONSE 



YOO THI^K PLATO 
D6FINltELY \ 
PROBABLY 
•NOT SURE 
PROBABLY NOT 



27 
2? 
22 
0 
12 



CONTRIBUTES TOWARD BETTER STUDENT ATTENDANCE 



OEFINITI: Y NOT 
MULTIPLE RESPONSE- 
NO RESPONSE 

DO YOU GIVE E;iTRA CREDIT TO STUDENTS FOR USING PLATO 
YES 
NO 

MULTIPLE [RESPONSE 
. NO .RESPONSE \ ' . v i 

IS THE, REGULARLY SCHEDULED PLATO LAB REQUIRED OR VOLUNTARY 
REQUIRED .1 
VOLUNTARY) 1 

MULTIPLE Response 

NO RESPONSE 



125 



25*00 
17*05 
14*77 
20.45 
22*73 

0.6 

0.0 J 



62*^0 
26.14 
10.23 

u.r4 
0.6 

0.0 
0*0 



30.68 
30.68 
25.00 

0.0 
13.64 



3 


• 3.41 


20 


~22.73 


32 


36.36 


1' 


32.95 




3.A1 


0 


,0.0 


I 


1.14 


15 


17.05 


73 


82.95 


0 


0.0 


0 


• 0.0 


72 


6i.82 


12" 


13.64 


. 3 


3.41 


1 


1.14 



MUHBER Of, OBSERVATIONS 

ITEMS AND 
ALTERNATIVE^ , 



TOTAL 
S8 



FREO PERCENT 



7 IF MORE LESSONS AND TERHINAIS BECOME-^ AVAILABLE HILL YOU USE PLATO MORE 



DEFINITELY 


21 


23.86 


PROBABLY 


31 


35.23 


NOT SURE 


18 


20,45 


. * PROBABLY NOT 


15 \ 


17.05 


DEFINITELY NOT * ^ 


■ 3 


3;. 41 


MULTTPLH RESPOIiSe ^ ' 


0 


0.0 


NO RESPONSE • 


0 


-.0.0 


B COULD YOUR ENTIRE COURSE BE TAUGHT OKlplAtO 


1 


*• 

■i-v 


DEFINITELY _ . ' 


1 


I.IV 


PROBABLy / 


7 


7*95 


. NOT SURE . ' ^ , 


2 


2.27 


-PROBABLY NOT ' ^ ' - ^- " 


19 ' 


. 21.59 


, . ^ DEFINITELY NOT 


59 


67.05 


•MULUPLE -RESPONSE - 


0 - 


0.0 


NO RESPONSE 


0 


0.0 


9 SHOULD YOUR ENTIRF COURSE BE TAUGHT^^ ON PLATO 






DEFINITELY 


1 


1.14 


PROBABLY " \ . 


2 


2.2,7 


NOT SUR^ 


3 


- 3.41 


PROBABLY J^OT 


' 


15.91 


DEFINITELY NOT 


68' 


71,21 


MULTIPLE RESPONSE , ^ 


0 


0.0 


NO RESPONSE 


• ■ 0 


0*0 



10 US€0 PLATO THIS SEMESTER TO REPLACE PORTIONS OF CLASSROOM INSTRUCTION 

YES ^2 47,73 

NO. 46 52*27 

MULTIPLE RESPO^iSE . , 0 0.0 

NO RESPONSE " 0 0.0 , 



. USED PLATO THIS SEMESTER TO PROVIDE REVIEW AND PRACTICE WORK. 

YES * ' ' _ 

NO \ _ _ - . 
MULTIPLE RESPONSE 
NO RESPONSE • - 

12 USED PLATO IHIS SEMESTER TO REPLACE LABORATORY WORK 
YES^..^ ^ . ' ' . 

NO" . ^ ' 

MULTIPLE RESPONSE 
NO RESPONSE 



-78 — 3tn;64 
10 11.36 

d.o 

0«0 



0 
0 



8 
80 
0 
0 



9.09 
90.91 

0;o 

0.0 
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NUNBER OF OBSERVATIONS 

ITEMS AND 

- ALTEKNAtlVES 

13 Used platq this semester to replace homework 

YES s • • 

NO . 

MULTIPLE RESPONSE 
NO RESPONSE 



K UStO PLATO THIS SEMESTER TO SUPPLEMENT HOMEWORK 
YES 

NO . 
MULTIPLE RESPONSE 
NO RESPONSE 



15 



SPECIFIED OTHER USE 



16 



DEVOTE TO PLATO 



17 



18 



USED PLATO THIS SEMESTER: 
VES 

NQ. 

-MULTIPLE RESPONSE 
NO RESPONSE 

OPTIMAL AMOUNT OF THE COURSE TO 
/ THE ENTIRE COURSE 

TWO-THIRDS OF THE CCURSfc ' 
ONE-HALF OF THE COURSE 
ONE-THIRD OF THE COURSE 
LESS THAN ONE-THIRD OF, THE COURSE 
OTHER (PLEASE SPECIFY) 
MULTIPLE RESPONSE 
NO RESPONSE 

00 THE STUDtNtS ATTEND BETTER ON PLATO DAYS 

YES - . - - 

NO ■ 
NOT SURE 

MULTIPLE RESPONSE ' ^ 

^ NO-RE^PONSE ' 

TIME SPENT BY STUDENTS USING PLi^TO OUTSIDE SCHEDULED CLASS 
A GREAT AMOUNT 

A SMALL AMOUNT ' . ' 

VERY LITTLE 
NONE AT ALL 
' I DON'T KNOW 

MULtrPLE RESPONSE ' 
HO RESPONSE 



TOTAL 
St . 



FREQ PERCENT 



I 
5 
8 

30 
20 
0 

0^ 



i(y 

46 

27 
0 
5 



2 
47 
20 

5 
11 

1 

2 



9.09 



80 


90.91 


0 


0;0 


0 


0.0 


45 


51.14 


43 


48.86 


0 


0.0 


0 


0.0 


14 


15.91 


74 


84.09 


0 


0.0 


or 


:0«0 



1.14 
5.68 
9.09 
27.27 
34.09 
22.73 

e.o 

0.0 



11.36 
52.27 
30.68 
0.0 
5.68 



2.27 
53* 4 1 
.22.73 

5.68 
12.50 

1.14 

2.27 



NUHBER OF OBSERVATIONS 

ITEMS AND 
ALTERNATIVES 



TOTAL; 
•8 



FREQ PERCENT 



19 KOULO STUDENTS SPEND MORE FREE TIME. IF MORE "TERMINALS HERE AVAILABLE 



DEFINIifELY 
VROeABLY 
NOT SURE 
PROBABiLY NOT 
DEFINITELY NOT 
HULTIPIE RCSPONSE 
NO RESPONSE 



8 
42 

22 
14 
2 
0 
0 



00 YOU HAVE MORE 
MUCH MORE 
SOMEWHAT MORE 



OR LESS CONTACT WITH STUDENTS BECAUSE OF PLATO 

4 

30 



MUCH Less 

ABOUT THt S4ME AS WITHOUT PLATO 
MULTIPLE RESPONSE 
NO RESPONSE 

21 AMOUNT OF WORK YOU 00 FOR THE COURSE BECAUSE OF PLATO 
GREAT INCREASE . V 
SLIGHT l^NCfcEASE . . 
NO CKANCL ' . , 

SLIGHT DECREASE 
• GREAT DECREASE 
''^ MULTIPLE RLSPONSE 

NO RESPONSE 

,22 HAS THE USE OF PLATO RELIEVED YOU OF ANY ROUTINE DUTIES 
DEFINITELY 
' „ PROBABLY . ' 

" NOT SURE . . 

PROBABLY NOr < 
DEFINITELY NOT 
MULTIPLE RESPONSE 
NO RESPONSE- 

23 HAS THE USE OF PLATO^AFFECTEO YOUR TEACHING METHODS 
DEFINITELY ' * . . ■ 

PROBABLY " 
NOV SURE 
PRObAfiLY. NOT 
DEFINITELY NOT 
MULTIPLE RESPONSE 
NO RESPONSE ■ 



11 
2 

41 
0 
0 



7 
22 
40 
16 
2 
0 
1 



> 9 

• 7 
24 
27 
0 
0 



15 
23 
7 
27 
15 
0 
I 



9.09 
47.73 
25.00 
15.91 
2.27 
0.0 
0.0 



4.55 
34.09 
12.50 

».27 
46.59 

0.0 

0.0 



7.95 
25,00 
45.45 
18.18 
2.27 
0.0 
V;14 



10.23 
23.86 
7.95 
27.27 
30.68 
0.0 
0.0 



17.05 
26.14 

7.95 
30.68 
17,05 

0.0 



1.14' 
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NtMtBER OF OBSERVATIONS 

ITEIjS AND , 
ALTERNATIVES 

2A HERE THERE A SUFFICIENT NUMBER OF TERMINAL^ AVAILABLE 
YES» AtWAfS ■ . 

MORE THAN HALF THE TIME ^ 

ABOUT HALF THE TIME 
LESS TJHAN HALF THE TIME 
THERE WERE NEVI:R ENOUGH TERMINALS 
MULTIPLE RESPONSE 
■ ■ " NO RESPONSE . \ . 

25 WHAT UO YOU THINK ABOUT STUDENTS SHARING TERMINALS 

VERY UNDESIRABLE / - - 
UNDESIRABLE PUT NOT SERIOUS 
OESIUABLE 
VERY DESIRABLE 
NO OPINION 
MULTIPLE RESPONSE 
NO RESPONSE • 

26 HAVE SYSTEM FAILURES ANO/ORREO LIGHTING BEEN A PROBLEM 0. 

YES, A MAJOR RROBLEK 
YES, A MINOR PROBLEM 
.• MO, fiOT A PRDELEK > . -" 

MULTIPLE RESPOUSE ^ - 

NO RESPONSE ^ ' ' 



27 HOW MANY- PLATO LESSONS 
ZERO 
ONE 
. TWO 
THREE " 
FOUR . 
FIVE 
- SIX 

SEVEN 

EIGHt OR MORE 
MULTIPLE RESPONSE 
NO RESPONSE 



HAVE YOU DESIGNED OR HELPED TO DESIGN 



TOTAL V 
88 

** 

FREO PERCENT 



34 


38.64 


27 


'30.68 


10 


11.3^ 


5 


5.68 


12 


13.64 


0 


O.O 


0 


0.0' 


31 . 


•35.23 


41 


46.59 


7 


7.95 


1 


1.14 


-7- 


7.95 


0 


0.0 


I 


1.14. 


6 


6.82 


51 


57.95 


29 


32.95 


0 


. 0.0 \ 


2 


2.27 


49^ 


55.68" 


14. 


15.91 


6 


. 6.82 


6 


6.82 


4 ' 


4.55 


0 


0.0 


0 


0.0 


0 


0.0 


8 


9.09 


1 


1.14 


0 


0.0 
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TOTAL 

NUMBER OF OBSeRVAllONS " - ^ «8 

ITEMS and' 

ALTERNATIVES - FREQ PERCENT 

. 28 HOW MANY PLATO LESSONS HAVE .YOU PROGRAMHEO 
ZERO- 
ONE 

TWO • . 

■ THREE 
FOUR 

FIVE ■ • - V 

SIX 

■ SEVEN V' \ 

EIGHT OR .MORE^ 
.MULTIPLE RESPONSE 
. V NO RESPONSE 

29 HOW DIFFICULT DO YOU THINK IT IS TO DEVELOP A PLATO LESSON 
VERY DIFFICULT 
. MODERATELY DIFFICULT 
HOT DIFFICULT AT ALL 
NOT SURE . 

MULTIPLE RESPONSE -\ 
- NO RESPONSE . \ 



c 



30 itow difficult 00 you regard the use of the tuto^ language 
. very\di'fficult 

moderIately difficult . \ 

not difficult at all ^ " v v 

I HAVE\nOT used the TUTOR LANGUAGE 

MULTIPLE RESPONSE A , • 

NO RESPONSE 

31 HAVE YOU EXPERIENCED DIFFICULTY IN OBTAINING LESSON SPACE FOR AUTHORING 

GREAT OIFFICtULTY / 
' SOME DIFFICULTY 

NO DIFFICULTY 
' NEVER TRIED TO OBTAIN LESSON SPACE- 

MULTIPLE RESPONSE " * 

, - * NO RESPONSE 

32 HOW HELPFUL DO YOU REGARD THE UNIVERSITY OF ILLINOIS EXTENSION COURSE 

VERY HELPFUL 
- MODERATELY HELPFUL 

NOT HELPFUL AT ALL , - 

I HA^VE NOT TAKEN SUCH A COURSE 
MULTIPLE RESPONSE ' " 
NO RESPONSE 



4* 


&9.3? 




18.18 


2 


2.27 


n 

V 








I 


1.14 


0 


o.p 


0 


0.0 


5 


..5.68 


1 


1.14 


0 


. 0.0 


14 


15.91 


47 




5 


5.68 


19 


- 21.59 


0 


■ 0.0 


3 


3.41 


1 


1.14 


25 


28.41 


9 


lfl^*23 


50 


56.82 


0 


0.0 


3 


3.4i 


AUTHORING 


3 


3.41 


6 


6.82 


21 


.23.66 


5.6 


63.64 


0 


0.0 


2 


2.27 



15 


17.05 


18 


20.45 


- 1 


1.14 


52 


59;09 


0 


0 0.0 


. 2 


2.27 
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KUMBER OF OBSERVATIONS / 

r ITEHS AND ^ 
' ALTERNATIVcS ' . 

33 HOW HELPFUL 00 YOU REGARD THE Cf?RL SUBJECT HATTEU COORDINATOR 
VERY HELPFUL 
HODERATELY HELPFUL 

NOT HELPFUL AT ALL 7 

NO CONTACT WITH COORDINATOR 
_ MULTIPLE RESPONSE 

NOROSPdNSE 

S4 HOW HELPFUL DO YOU REGARD THE PLATO SUE COORDINATOR 

\^ VERY HELPFUL . ' 
MODERATELY HELPFUL 

^<0T HELPFUL- ATMLL 
MULIIPLE RESPONSE ■ ' 

NO RESPONSE 



35. 



TOTAL . 
88 



FR'cQ PERCENT 



36 



HOW HELPF^UL 00 YOU REGARD THE COURSE RECORDS 
VERY HELPFUL " ' , 

: MODERATELY HELPFUL 
NOT HELPFUL AT ALL 

I AH NOT AWARE OF SUCH COURSE RECORDS 
MULTIPLE RESPONSE 
NU RESPONSE \ ' 

HOW EFFECTIVE DO YOU REGARD THE PLATO SUBJECT mItTER MEETINGS 
VERY EFFECTIVE 
MODERATELY EFFECTIVE 
. NOT EFFECTIVE AT ALL 

I HAVE NEVER. ATTENDED SU.CH A MEETING 
MULTIPLE RESPONSE ' 
NO RESPONSE . I 

37 HbW ADEQUATE ARE THE NUMBER OF PLATO LESSONS AVAILABLE 

VERY ADEQUATE 
ADEQUATE 
INADEQUATE 
VERY INADEQUATE 
NOT SURE 

MULTIPLE RESPONSE 
NO RESPONSE 

38 HOW jAOCQUATt IS THE CONTENT OF THE LESSONS AVAILABLE 

VERY ADEQUATE 
ADEQUATE 
— INAOEQUATF^ 
VERY INADEQUATE 

- NOT- SURE 

MULTIPLE RESPONSE 
' NO RESPONSE 



39 




18 


20.45 


2 


2.27 


23 


26.14 


0 


0.0 


6 


6.82 




; > 


70 


7^.55 


16 


18.18 


I 


1.14 


0 


OwO 


1 


1.14 




50.00 


34 


38.64 


8 


9;09 


0 


0.0 


0 : 


0.0 


2 


2.27 



16 
28 
3 
38 
0 
3 



14 
SO 
19 
2 
1 
1 
1 



18.18 
31.82 
3.41 

43;, 18 

0.0 
3.41 



15.4r~ 
56.82 
21.59 
2.27 
1.14 
1.14 
1.14' 



14 


15^91 


62 


70,45. 


10 


11.36 


0 


0.0 


0 


0.0 


1 


1^14 


1 


1.14 



' • . TOTAL / 

NUHDER OF OBSERVATIONS ' ^88 * ./ 

: ■ I . 

ITEMS AND . 
• ALTERNATIVES FREO PERCENT 



39 HOW ADEQUATE IS THE CLARITY HF THE HATERIAL PRESENTED 



40 



41 



VERY AOFQUATE 




11 


12.50 


AbE0U4TE» 




60 


68.18 


INAOEQUAie 




11^ 


12.50 


VERY INADKQUATe . 




1 


1.14 


NOT SURE 




2 


2.27 


^ HULTIPLE ra PONSE . 




2 


2.27 


NO' RESPONSE ' 




1 


~ 1.14 


MOW ADEQUATE IS.THE USE OF EXAMPLES ANO ILLUSTRATIONS 








VERY AOEQUATE . 




15 


17.05 


ADEQUATE A 




59 


67.05 


INADEQUATE ' = 




8 


'9.09 


VERY INADECUATE 




1 


.1.14 


NOT SURE 




3 


3.41 


MULTIKE RESPONSE 
NO rI'SPONSF/ * . , ^ 




0 


0.0 




2 


2, -27 


ADEQUATE' IS THE HELP PROVIDED POR STUDENTS IN THE PLATO 


LESSONS 


. VERY AOEQUATE 




9 


10.23 


ADEQUATE 




48 


54.55 


INADEQUATE , , 




15 


17.0S 


VERY INADEQUATE 




2 


2.27 


NOT SUrtE 




10 


11.36 


" MULTIPLE RES.POUSe 




■ 3 


3.41 


NO RESPONSE' 




1 


1.14 



42 IK CCNERALf^iOW DIFFICULT ARE THE PLATO LESSONS FOR YOUR STUDENTS 

VERY DIFFICULT 
DIFFICULT 
ABOUT RIGHT 
EASY 

VERY EASY 
« MULTIPLE RESPONSE 
- ' NO RESPDNSt ' 

43 HAVE CONTENT ERRORS IN THE LESSONS BEEr 

YESt A MAJOR PROBLEJ^ 
YESf A MINOR PROBLEM ^ 
NOf NOT A PROBLEM ^ * 

MULTIPLE RESPONSE . 

NO RESPONSE 





0 


0.0 




. 8 


9.09 




'70 


79.55 




5 


5.68 




0 


0.0 




^ -3 


3.41 




2 


2.27 


PROBLEM 








^ ■ I 


1.14 




36 


40.91 




45 


51.14 




— 0 


. 0.0 




6 


6.82 



HU^KK OF OBSEKVATIONS , 

ITEMS^^ AND « . ^ 

ALTERNATIVES 

44 ' HAV^ MECHANICAL ERRORS IN THE LESSONS BEEN A PROBLEM 

YESf a HAJOR PROCLEK 

YESt A MINOR PROBLEM ^' ■ 

• NQf NOT A PROBLEM 

. i multiple response • 
^ .no response 

45 .holf difficult is it for the students to, sign" on . 

^ -very difficult . - .. 

difficult 

\ about right /■ . 

."'easy . ' 

very easy „ - 

multiple response' - 
no response 

' 46 mom difficult is it for the students to-use the index 
very difficult * . 

• . DIFFICULT 

AbOUT RIGHT , 

• FASY 

. VERY EASY - . '* 

MULTIPLE RESPONSE 
NO RESPONSE ' ' . 

■ . • ' ■ » ■ ■ , 

47 HOW DIFFICULT IS IT FCR THE STUDENTS TO LOCATE THE CORRECT L 

VERY 0 IFF I CULT " ' . 

DIFFICULT 
ABOUT RIGHT 
^ . ' EASY 

VERY EASY 

MULTIPLE RESPONSE • 
NO RESPONSE ' • 

48 HOW OIFF'ICULT IS IT FOR, THE STUDENTS TO GET OUT OF A LESSON 

VERY DIFFICULT 

DIFFICULT • - . 

ABOUT RIGHT ' 

EASY ! 
. VERY EASY 
•MULTIPLE RESPONSE 
NO RESPONSE . , 



TOTAL 
• 88 



FREQ PERCENT 



1 


l.l.4i 


44" 


50.00 


34 


38.64 


0 


0.0 - 


9 


10.23 


.0 


1 

0.0 


2 


2.27 


35 


"39.77 


34 


38.6V 


13 


14.77 


0 


0.0 


4 


4.S5. 



0 ' 


0.0 


6 ' 


6.'82 


39 


44.33 


26 


29.55 


11 


12.50 


> 0 


0.0 


6 


6.82 


;sb:4 


•*1.14 


I 


~s 


5.68 


44 


50.00 


26 


29.55 


.8 - 


9i09 


0 


.0.0 


4 


' 4.55 


2 


2.27 


19 


21.59 


30 


34.09 


23 


26.14 


11 


12.50, 


0 


0.0 


3 


3.41 



-13 



3 
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■1 



NUMBER OF OBSERVATIONS 

' 1T6H$ AND ■ 
AtTERNATIVeS 



49 



HOW OiFFICUif IS IT FOR THE 
VERV DIFFICULT 
DIFFICULT 
ABOUT RIGHT 

<€/fsr 

VERY EASY • 
MULTIPLE RESPONSE 
NO RESPONSE ^ • ' 

HOW DIFFICULT IS IT FOR- THE' 
VERY DIFFICULT 
" DIFFICULT 
ABOUT RIGHT 
EASY 

VERY EASY 
MULTIPLE RESPONSE 
NO RESPONSE 

HOW DI FICULT IS .IT FOR THE 
'/ .RY DIFFICULT 
C FICULT 
i<»dUUr RIGHT 
USY.. V 
VERY EASY V/ 
MULTIPLE RESPONSE >• 

A NO RESPONSE- • ^ 



TOTAL 
BB 



FREQ PERCENT 



STUDENTS TO GET^jNTO A NEW ^SSON 

.A. . i 15 17.05 



35 
25 
B 
0 
3 



39.77 
28.41 
9.09 
0.0 
3.41 



STUDENTS 70 DETER 




CORRECT ANSWER 



STUDENTS TO INTERPRET PLATO VOCABULARY 

10 . 

* 0 
. ' 5 ^ 




0.0 
19.32 \ 
62.50 \ 
11.34 
1.14 
.0.0 
5. '68 



S2 



HOW DIFFICULT IS IT FOR THE STUDENTS TO USE THE HELP-TYPE KEYS 

VERY DIFFICULT 0 0.0 

_ DUEEXCilLT " - y 12- J2*t? 

ABOUT RIGHT ~^ 7 1^ ' \ ♦7 -53.41 

EAS-r ,\X . ;\:~14- 15.91 

VERY EASY - \ ^ * l**^ 

•MULTIPLE RESPONSE . . \ V ' ' 0 0.0 

NO.TIESPONSE ,^ \ ? ■ 8 ■ 9.09 



53 HOW DIFFICULT I§ IT FOR 
VERY DIFFICULT 
DIFFICULT - ' 
^ ABOUT RIGHT 

EASY^ . . . . 

VERY. EASY 
MULTIPLE RESPONSE 
NO RESPONSE # 



THE STUDENTS TO USE VhE ON-LINE TESTiS 





NUMBER OF OBSERVATIONS 



\ 

\ 



ITEMS AND * 
ALTERNATIVES 

S« HOW DIFFICULT IS IT FOR THE STUDENTS TO TYPE 
VERY DIFFICUUT 
, DIFFlCUlT 
. ABOUT RIGHT 

EASY- ' - \ 
VERY- EASY V 
MULTIPL'G fcES'PONSE 
NO RESPONSE 

55 HOW DIFFICULT IS IT FOR THE. STODENTS 1& stw OFF 
VERY DIFFICULT 

DIFFICULT ' ■ . 

ABOUT RIGHT 

EASY . 
VERY EASY 
MULTIPLE RES1»0NSE 
NO RESRONSE 

5*6 WHAT IS PlXT0*S IMPACT ON STUDENT ACHIEVEMENT 

HIGH POSITIVE • \ 

POSITIVE IMPACT 
' NO tMJ»*CT 

NEGATIVE IMPACT 

HIGH NEGATIVE iHPACT 

MULTIPLE RESPONSE 
, NO RESPONSc 



TOTAL 
'88 



FREO PERCENT 



1 
19 
47 
11 
3 
0 
7 



0 
2 
33 
34 
14 
0 
5 



10 
.63. 
13 
1 
0 
0 
1 



57 WHAT IS ?IAT0«S IMPACT. ON 
HIGH POSITIVE 
POSITIVE IMPACT 
NO IMPAdT - 
NEGATIVEV IMPACT 
HIGH NEGATIVE IMPACT 
MULTIPLE RESPP'NSE 
NO RESPONSE \ „ 



STUDENT ATTITUDES TOWARD SUBJECT MATTER 

' -'^ 11 

59 

0 
0 
0 

> -2 



58 WHAT is PLATO'S IMPACT ON COURSE COMPLETION RATES 
HIGH POSITIVE .... 
POSITIVE IHPACT 
NO. IMPACT ' 
NEGATIVE IMPACT 
• HI«H NEGATIVE* IMPACT 
MULTIPLE RESPONSE 
^NO'RESPONSE 



1 

24 
53 

2 



1.14 
21.59 
53.41 
12.50 
3.41 
0.0 
. 7.95 



0.0 
2.27 
37.50 
38.64 
15.91 
0.0" 
5.68 



11.36 
71.59 
14.77 
1.14 
0.0 
0.0. 
1.14 



12.50 
67.05 
18.18 
0.0 
0.0 
0.0 
2.27 



1.14 

27.27 
60.?3 
,7.95 

1.14 
- 0.0 

2.27 
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NUMBER,^ OBSERVATIONS 

ITEMS AND * ' 

ALTERNATIVES 

59 WHAT IS PLATO'S IMPACT ON QUALITY -^OF STUDENT-INSTRUCTOR 
HIGH POSITIVE 
POSITIVE IMPACT 
. NO IMPACT 
' XEQATIVE IMPACT 
. HIGH NEGATIVE IMPACT 
MULTIPLE RESPOf^SE 
NO RESPONSE X 



TOTAL 
8t 



FREQ PERCENT 



INTERACTION 

28 
2 
0 

1 
2 



60 WHAT IS PLATO'S IMPACT ON QUALIIY OF STUDENT-STUDENT INTERACTION 

HIGH POSITIVE ' * a 

J POSITIVE IMPACT , ^ c ^ 48 

NO IMPACT : ' ^ ^ 28 

NEGATIVE IMPACr . • 2 

HIGH NEGATIVE IMPACT 0 

MULTIPLE RESPONSE 0 

\ NO RESPONSE ^ « . 2 

61 WHAT IS PLATO'S IMPACT ON FACULTY DUTIES AND RESPONSIBILITIES 
, HIGH POSITIVE " . 

POSIT I VF IMPACT 
NO IMPACT - ■ 
^ NEGATIVE IMPACT 
^ . HIGH NEGATIVE IMPACT 
MULTIPLE RESPONSE 
NO RESPONSE " 



/ 



6.62 
SS.68 
3U82 
2.27 
0.0 
1.14 
2.27 



9.09 
54.55 
3.1.82 
2.27 
0.0 . 
0.0 
2.27 



4 


' 4.55 


39 


44»^2 




' 40.91 




6.82 




0.0 


0 


oio 


/3 


-3.41 
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N Instructors were evenly divided (Item 3) on their opinions about 
the value of PLATO for higher and lover ability students; Although 26Z 
of the Instructors thought that PLATO does contribute to better student 
attendance, most (73Z) were not sure or responded negatively. 

> Although most (83Z) did not gpre extra credit for tising PLATO, 
17Z did. This information provides a useful caution against using 
student grades in assessing treatment effects as they may b^ somewhat 
Inflated if extra credit is given to PLATO students. 

The response' to item 6 indicates that some instructors (14%) did 
not require students to attend all or some of their PLATO sessions.' 
In general, the PLATO laboratory sessions in the courses in the evalua- 
tion were considered the same as regularly scheduled ^class. periods. 

More than half (59S) of the PLATO instructors would probably or 
definitely use PLATO more if more lessons and terminals were available. 
This response should be interpreted in conjunction with the responses 
to items 8, ^, and 16. . The vast majority (67% and 77%) of the in- 
structors agreed that their entire course could not and should not be 
taught exclusively on PLATO. The instructors generally (61%) agreed 
with the intention of the developers that about one-*third or less of 
the course be deyoted to PLATO. About 16% thought that half the course 
or more would be optimal. Other suggestions included use for homework 
only, laboratory work, and independent study. 

Item 17 was used a$ a further check on the Information obtained 
in item 4 on motivation of students to attend the PLATO sessions. Ih 
general, instructors perceived little effect of PLATO on student 
attendance although 11% did per^ceive such an effect. 

Apt>roxlmately 78% of the instructors thought that students did 
spend some tlme^usin^ PLATO outside of the regularly scheduled PLATO 
class time (item 18). Most (76%) thought that «he time spent 
was small however. The instructor responses to item 19 indicated that 
students would probably spend ntore free tiihe using FL^.TO If more terminals 

/ 
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were available. This, result agrees with the student results previously 
inentloned. The data do not prove that greater availability of terminals* 
would lead to greater usage of the> system since ve did not perform an 
experiment to check this assertion, but the desire and perceptions 
reported certainly point in that direction. 

As was the case in the student* results , the' instructor responses 
contradict one of thd cofonon concerns about computers-assisted instruct- 
tion, namely that students will be isolated and lose contact with 
instructors. - Approximately 39% of the instructors thought that they 
had more contact, with students because of TLATOT; 47% thought that 
contact with students was unaffected by PLATO; and, only^lSZjthought : 
that their contact with students was decreased because of. FLATd. 

One" interesting hypothesis about computer-assisted instruction ^ 
is that it might decrease the workload of instructors. Based on the 
information gained in this evaluation, this hypothesis^ is not supported. 
On the contraiy, 33% of the instructors felt that using PLATO actually 
Increased the amount of work* necessary for the course in which PLATO 
was used, and 45% felt that using PLATO had no effect on workload. ^ 
Some decrease in workload was perceived by. 20% of the instructors. 
However, 34% of the instructors thought that PLATO did relieve, them of 
sJme routine duties. The majority (58%) did not thl^k they had been 
rJlieved of any routine duties. Instructors were about evenly divided 
(4B% vs. 47% on item 23) on whether or not PLATO affected their teaching 
methods. 

1 . " . 

\ In items 24-26, instructors were asked to comment on three areas 
of concern In the implementation, and demonstration: (a) the adequacy 
of the number of terminals, (b) the desirability of student sharing 
.of terminals, and (c) the disruption* caused by system failures and/or 
red-lighting. Regarding the number of terminals available for their 
students, 39% of the Instructors responded that there were always 
enough. terminals available, 14% responded that there were never enough, 
and 48% responded that there Were insufficient numbers of terminals 
available for all of their students part of the time when they Intended 



-125- 



to use them. Only 9Z of the Instructors thought that It was desirable 
for students to share terminals. The vast majority (82Z) thought that 
r students' sharing terminals was undesirable although 47Z did not con- 
slder sharing a serious problem. ^ Although only IX of the Instructors 
considered system failures and/or red-lighting a majar problem^ 58Z 
^ considered these disruptions a minor problem. In observing the FIATO 
classes^ the evaluators came to a similar conclusion. Malfunctions 
^ in the PLATO system were bothersome but not a major problem in the 
- implementation and demonstration. 

One. objective of the PLATO project was to Incorporate Instructors 
Into the process of designing and/or programming^ lessons. The re- 
sponses to items 27 and 28- show that approximately 43Z of the instructors 
did design one or more lessons and 29Z of the instructors actually 
. .programmed one or more 3-essons'. A small percentage' of instructors 
(9Z) designed eight or more lessons, a,nd 6% programmed eight 
oir more lessons. Only 6Z of the Instructors considered^ developing a 
PLATO lesson "not difficult." The majority of instructors (69Z) con- 
sidered developing PLATO lessons moderately or very difficul^^ It 
had been hoped that the TUTOR language used to develop PLATO ^essons . 
would be suffidei^tly easy for instructors to use in developing lessons. 
In the liiq>lementatlon and demonstration, 57Z of the instructors never 
used the. TUTOR .language. Of those (35 Instructors) who did, 26Z found 
it to be "not difficult at all." TIxe remaining 74% *found it to be 
moderately or very difficult. . ' 

To summarize the information in items 27-30, about half (43%) of 
the participating instructors did help to design lessons. Almost one- 
third (29%) actually programmed lessons. The TUTOR language was 
:^ probably more difficult for the instructors than, had originally been 

t| > hoped, b\it not so difficult as to keep instructors from developing 
lessons if they were interested in doing so. 

In items 32-36, instructors were asked to raite certain components 
of the PLATO Implementation and demonstration considered ^in its broad 
context: (a) the various extension courses available for learning 
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about PLATO; (b) the assistance provided to PLATO users by the liaison 
staff of CERL, the local site coordinators » and the course records 
available on-line o^ PLATO; and (c) the meetings held for PLATO ins- 
tructors in the various subject areas.. The purpose of this inforaatlon 
was to provide some Input for decision makers about what components of 
the project were perceived as most helpful by the instructors.^ Of 
those instructors who participated in the . extension courses, 97X con- 
sidered, the courses moderately or very lielpful'. Only one instructor 
considered the extension courses "not helpful at all." Of the 82 . 
instructors who\responded to item 33, 2B% had no contact. with the CERli 
subject matter -coordinators. Of those \^o did, 96% considered the 
contact moderately or very helpful. Similarly, 99Z of those responding 
considered their contact with the local site coordinators moderately 
or very helpful; 80% considered the local site coordinators very 
helpful. 

Items 37-55 were- designed to gain .information about very specific 
aspects of the PLATO system. The resources of the evaluation project 
did not permit a detailed content analysis of lessoris. At ^ this stage 
of the implementation, with lessons undergoing considerable develdpiaetit 
and revision, it is questionable whether such an assessment would have 
been possible or useful. Nevertheless, we have collected information 
about how the Instructors whp. used the system viewed such aspects as 
number and content of lessons available, clarity of materials, use of 
examples and illustrations, assistance provided to students by the 
various help sequences in lessons, content and ^mechanical errors in 
lessons, difficulty level of lessons, student dlffleulties in slgnlng-on< 
signing-off, using the index, getting into and out of lessons, diffl- 
culty of the vocabulary level used in lessons, student difficulties 
in using the help-type keys, the o\i-llne tests, and the keyboard in 
general. _ 

^ The vast majority (72%-86%) of the instructors judged the number 
and content of lessons, the clarity of the material presented, and the 
use of examples and illustrations to be adequate or very adequate for 
their students. 
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/ Although the majority (feSZ) of the Instructors thought th^it the' 
help provided for stud^ts was adequate or very adequate, a sizable 
minority (19%) thought that the help provided was Inadequate ojr very_ _ 
'inadequate* The Independent o1>8erver8 on the evalxiatlon staff did note 
occasions when no help was available to students who atteiq>ted to get 
help by using the hel]^,. key. -This result has implications for future 
lesson writers. Although there may be a limit to the amount of help 
that can. reasonably be provided in each lesson, the need for more help 
within lessons was noted by a sizable number of instructors and by the 
independent observers. 

About half the instructors. (A1Z-50Z) considered content and 
* mechanical errors id^ lessons to be a minor problem. * Only one instructor 
viewed these problems as major. 

The vast majority (85!?) of the Instructors judged the difficulty 
level of ^ the PIATO lessons to be easy or about right for th^lr students. 
Of course, there was' variation in the PIATO lessons, but this, result 
vindicates a general satisfaction by the Instructors with the available 
PIATO lessons. ^ ^. ; — 1 \ , * 

■ ^■ • • X : ■.■■\ 

. . :A very sm^l minority (2%-7%) of Instructors rated any of the 
following aspects of the- system as difficult for students: signing-on, 
signing-off, using an index, and locatlpg the. correcf" lesson to eriter.^ 
On the other hand, a sizable minority (19%-24Z) judged the following 
aspec^.s to be difficult or very difficult: getting out of a lesson, 
getting into a new lesson, interpreting the PLATO^vocabulary, and using 
iielp-type keys. The mbst difficult aspect for students in using lessons 
(judged difficult or very difficult by 34% of the instructors) was 
determining the correct answer for PLATO. The evaluators. did note this 
to be somewhat of a problem in the observation phase of the evaluation. 
In some lessons, the response that would be accepted as correct was 
very narrowly constrained. Of course, it is difficult to anticipate 
all equivalent responses. to an expected response, but this was an aspect 
of the lessons that: caused considerable frustration to students and 



isometimes embarrassment to Instructors vho. were not very familiar with 

jy^^pa'^ticular Idlosyncracies of ^answer judging in specific lessons. 

The last few items (56-61) in the instructor questionnaire re- 
quested 'instructors to rate the inq)act of PLATO from negative to posi- 
tive on student attitudes, achievement, and attrition; on> student- 
instructor Interaction, sttident-student 'interaction; and on faculty 
duties and responsibilities. In general, a large majority^'(80X^83Z) 
of the instructors thought that PLATO had a positive or highly posi- 
Jtiive Impact on student attitudes and achievement. The majority (60Z) 
thought that PLATO had no Inxpact on course completion rates, although 
28Z thought that it had a positive effect and 9% thought that it had 
a negative effects " - - - 

The majority (63%-64Z) thought that PLATO had a positive impact 
on" student-instructor and student-student interactions. Very few in- 
structors (2Z) considered the Impact of PLATO on student-instructor and 
student-student interactious to be negative. 

Finally, approximately 49Z of the instructors thought that PLATO 
had positive effect on their duties and responsibilities while 7% ^ < 
thought it had a negative impact^ These responses^ indicate quite .clearly 
that instructors who used the PLATO system viewed it favorably. 

6.6 Non-PLATp instructors - ' 

In the basic evaluation design, 32 PLATO Instructors also taught 
non-PLATO classes. When such comparison classes could not be obtained, 
additional instructors were asked to participate in the evaluation, an4 
to allow their classes to serve as comparison classes. Fifteen com- 
munity college instructors agreed to participate in the evaluation 
under this .condition in the Fall 1975 semester. Of the IS, 14 completed 
a 34 item questionnaire at the end. of the semester. The responses to 
this questionnaire are given in Table 6.6.1. Two of the 14 had taught 
a class tjsing PLATO in the past but were not using PLATO in the Fall 
1975 semester « Nine of the 14 had never operated a PLATO terminal; 
one Instructor did not respond to the question so we do not. know for 
sure vhether that instructor had in fact operated a PLATO terminal.' 
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, _ _ JttLbU 6.6.1 
ResponsM of non-PLMO Instructors 



NUMBER OF OBSERVATIONS 

ITEMS AND . • 

ALTERNATIVES ' . : 

1. DO YOU HAVE SOME KNOWLEDGE OF THE PLATO PROGRaW 

YES . . 

' ^ HO 
: ^ NO RESPONSE 

2 HAVE YOU OBSERVED PLATO IN OPERATION . 
YES • ' ^ 

NO • 
NO RESPONSE 



TOTAL 
14 



FREO PERCENT 



3 HAVE YOU EVER OPERATED A PLATO TERMINAL 

YES > 
NO . 
NO -RESPONSE ... 

4 HAVE YOU DISCUSSED PLATO HITHj STUDENTS 

YES . ^ 

NO . ' 

NO RESPONSE 

5 HAVE YOU DISCUSSED PLATO WITH OTHER FACULTY MEMBERS 

YES . 

NO < ■ ' " . 

NO RESPONSE ' <■ ' 

, 6 HAVE YOU DISCUSSED PLATO WITH VISITORS TO YOUR COLLEGE 

' ' ■ YES ^ , ' . • 

NO • ' - ~ 

Nd RESPONSE 

7 HAVE YOU EVER ATTENDED A PLATO ORIENTATION SESSION 

YES ' 
NO, 
NO RESPONSE 

8 HAVE YOU TAUGHT A CLASS USING PLATa ^ - 

■' YES • • . 

NO- 
NO RESPONSE • 

9 ARE YOU INTERESTE'D IN USING PLATO AS PART OF YOUR INSTRUCTION 

VERY INTERESTED ^ 

SOMEWHAT INTERESTED 

NOT SURE 
NOT INTERESTED 
,,;s DEFINITELY NbT INTERESTED 

. . NO RESPONSE' • 



13 
0 
1 



10 
3 
1 



4 
9 
1 



10 
3 
1 



11 
2 
1 



9 
1 



2 
11 
1 



2 
11 
1 



1 
6 
2 
4 
0 
1 



92.86 
0.0 
'7.14 



71. «3 
21.43 
7.14 



28.57 
64.29 
^.14 



71.43 
21.43 
7.14 



78.57 
14.29 
7.14 



28.57 
64.29 
7.14 



14.29 
78.57 
7.14 



14.29 
78.57 
7.14 



7.14 
42.86 
14.29 
28.57 

0.0 
' 7.14 
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NUHft^R OF OaSERVATIONS 

ITEMS AND 
ALTERNATIVES 



TOTAL 
14 



f^REQ PERCENT 



10 MY COLLEAGUES SEEM TO BE FAVORABLY IMPRESSED WITH PLATO 

AGREE 
DISAGREE 
, NQ RESPONSE 

11 PD LIKE TO LEARN MORE ABOUT PLATO BUT I HAVE NOT HAD THE TIME. 

AGREE " 
DISAGKEE 
NO-^^ESPONSE . ^ 

12 STUDEMTS BECOME MORe ACTIVE IN THEIR OWN LEARNING THROUGH PLATO 

.AGREE 

DISAGREE '^ - 

^0 RESPONSE 

U PLATO IS A PASSING FAO \ 
AGREE 

DISAGREE V. \ 

NO RESPONSE ' 

\ ' 

14 PLATO RELIEVES INSTRUCTORS OF MANX ROUTINE DUTIES ' 

AGREE ^. 
' ptSAGREE \ 
NO RESP0r4SE N 

15 IT WOULD BE DIFFICULT TO JUDGE STUDENTS ^ARNING USING PLATO 

AGREE 
DISAGREE 
NO RESPONSE. 

16 SOME OF MY STUDENTS SEEM TO BE FAVORABLY IMPRESSIE? WITH PLATO 

AGREE ' ' 
DISAGREE 
. NO .RESPdNSE 



6 
5 
3 



6 
6 

^ 



3 
7 
4 



42.86 
35.71 
21.43 



4?«86 
42«e6 
14.29. 



21*43 
50.00 
28.57 



21*43 
^2*86 
5 ,35*7l 



3 
6 



I 
5 



5 
4 
5 



4 



17 I OOM'T THflNK PL'ATO OFFERS ANY LESSONS IN THE AREAS THAf\i TEACH 

AGREE . • - . \ I 

DISAGREE ... \ 11 
NO RESPONSE 



57.1V 
35. ri 



35.71 
35.tl 



50.00 
21.43 
28.57 



7.14 
78.57 
14.29 



18 PLATO DOES NOT DEVELOP INTEREST IN A SUBJECT AS MUCH AS REGULAR CLASSROOM 

AGRE.E ■ ' \ 50.00 

DISAGREE . • 

NO RESPONSE x < .3 \?1.43 



- TOtAL 

NUMBER OF OBSERVATIONS 14 ■ 

ITEMS AND *^ ' 

ALTERNATIVES ^ ^ FREQ PERCENT 

19 PLATO PROVIDES A GREATER OPPORTUNITY FOR INSTRUCTION ON AN INDIVID. BASIS 

AGREE * 28.57 

DISAGREE ■ • 5 35.71 

NO RESPONSE 5 35.71.. 

20 PLATO IS DEHUMANIZING FOR THE STUDENTS S 

AGI|EE •/ • . 2 14.29' 

biSAGREG . ^ ' ? 64.29 

NO RESPONSE 3 21.43 

. ■ • . ■ > 
.iLL_ PLATO TERMINAL WOULD PROBABLY IMPROVE STUDENTS LEARNING STRATEGIES 

AGREE 5 35.7.1 

DISAGREE .4 28.57 

NO RESPJNSE . '5- 35.71. 

22 I WOULD FEEL COMFORTABLE USING PLATO AS PART^OF MY COURSE INSTRUCTION 

AGREE '7 50.00 

DISAGREE - 4 28.57 

NO RESPONSE ' 3 21.43 



23 WITH PLATO STUDENTS RECEIVE LESS INDIVIDUAL ATTENTION 

AGREE 3 21.43 

DISAGREE 5 35.71 

NO RESPONSE ^^. f ' 6 42.86 

24 PLATO IS ONE OF THE MOST SIGNIFICANT DEVELOPMENTS IN EDUCATION TODAY 

AGREE / ■ ' 2 14.29 

DISAGREE J 8 57.14 

NO RESPONSE . ^ . 4 28.57 

25 BREAKDOWNS OF THE PLATO SYSTEM DISRUPT STUDENTS LEARNING . > 

AGREE 5 35.71 

DISAGREE . f • * 28.57 

NO RESPONSE 5 35.71 

26 PLATO TAKES UP VALUABLE CLASS TIME > 

AGREE 5 35.71 

DISAGREE \i ' - ■ 4 28.57 

NO RESPONSE 5 35.71 

27 PLATO IS A VALUABLE RESOURCE FOR THIS INSTITUTION 

AGREE . 9 64.29 

DISAGREE . , 2 14^29 

NO RESPUMSE 3 21.43 
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NUKBER OF OOSGRVATIONS 

ITEMS AND 
ALTERNATIVES 



PLATO SUPPRESSES STUDENT CREATIVITY. 
AGREE 
DISAGREE 
' NO' RESPONSE 



IS PLAfO^S IMPACT C« STUDENT ACHIfVEM^-NT 
ilIGH POSITIVE IMPACT 
POSITIVE IMPACT 
U6 IMPACT . • 
NEGAflVn^ir^PACT 
.HIGH neOATIVE IMPACT 
.NO RESPd^iSE ^ 




TOTAL 
14 



FREO PERCENT 



3 21.43 
8 57.14 
3 21.43* 



^ 0 0.0 
42.06 
i ', 21.^3 
7.^14 
0 0.0 



IS PLATO'S. IMPACT 0*V STUDENT ATTITUDES TOWARD SUBJECT MATTER 
UIGH PdSITIVE IMPACT * , 

POSITIVE IMPACT 
NO\IHPACT . 
NEG\TIVE IMPACT 
HIGH\NEGATIVE IMPACT 
NO R£SPO>SSS ^ 

— \ ^ . - * • ' - 

31 WHAT IS PLATCl*S IMPACT OM COURSE CpMPLETION RATES 

^ HIGH positive IMPACT 
POSITIVElX^IPACT 

NO IMPACT \ < - • ^ - 

NEGATIVE IMPACT ■ • ^ • 

HIGH NEGAT I V\^ IMPACT 
NO RESPONSE ■ \ _ . 

32 WHAT IS PLATO'S IMP^^T OM QUALITY OF STUDENT-INSTRUCTOR INTERACT 

HIGH POSITIVE IMP.ACT 
POSITIVE IMPACT 
NO IMPACT . 
NEGATIVE IMPACT 
HIGH NEGATIVE IMPAC 
NO RESPONSE 

33 



\ 28.57 



0 
6 
3 
1 
0 
4 



0 

2 

7- 

0 

0 

5 



0.0?" 
42.66 
21.43 

7.14 

0.0 
28.57 



0.0 
14.29 
50.00 

0.0. 

0.0 
35.71 



WHAT IS PLATO'S IMPACT Ofl obALITY OF STUDENT-STUDENT INTSRACHON 
HIGH> POSITIVE IMPACT 
POSITIVE IMPACT 
NO IMPACT 

NEGATIVE IMPACT i_ 
HIGH NEGATIVE IMPACT 
NO. RESPONSE 
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NUMBEK, OF COSERVATIONS 



\ 



ITEHS ANO 
ALTERNATIVES 



\ 



TOTAL 
I* 



FREQ PERCENT 



34 UHAT IS PLATO'S IMPACT ON FACULTY DUTIES 'AND RESPONSIBILITIES 
HIGH POSITIVE IMPACT 

POSITIVE IMPACT " - 

NO IMPACT 

NEGATIVE IMPACT 
' HIGH NEGATIVE IMPACT 
' NO RESPONSE ' * 



0 

4 
2 
0 
4 



0.0 
28.57 
28.57 

0.0 
28.57 




Nevertheless, the 14 instructors vere'^a group ^vfao had generally not 
used the FLATO systea. They were, of course, teaching 'subjects JUrthe 
five targeted subject .are^s, and. they were Interested enough iir^the 
evaluation to participate. Their responses pust be Interpreted ^In the 
light of ^hat information. , - • 

The purpose of questioning these Instructors was to obtain^ infor- 
mtlon abput the impact of FIATO 6n Instructors who Vere not .u61ng the . 
system. ^In general, there was a* considerable i^>&ct on these .in*' 
structor?. The vast majority (71X-79%) had observed PIATO in operation 
and had discussed the PIATO system with their colleagues and students. 
Approximately half of the instructors were somewhat or very interested- 
in using PIATO as part of their inst.ructional- ^activities. 

On items 10-35, .a sizable minority (14%-46Z) of the initructors 
'' were reluctant to hazard an opinion on one or mor^ of the items. In 
view of the small saoq>le to start with, we have nSt attenqpted to de- 
rive 'any sl:rbng conclusions from these data.. In general, at least half 
of the instructors were willing to agri^e that some of their students 
seemed favorably Impressed with PIATO (item 16) , tliat they would feel 
ctxaf or table using PIATO as part of their course instruction (item 22), 
and that PIATO was a valuable resource in their institution (item 27). 
More than half (9 and 8) were willing to go- on record, as disagreeing 
/ that PIATO is dehumanizing for students or that is suppresses student 
creativity..^ . ^ ^ 

A sizable minority (29%-36Z) were not willing to rate the 
impact of PIATO on student achievement, attitudes, and completion 
rates; on student-instructor and student- student icr tractions; and 
on faculty duties and responsibilities. Of those who were willing to 
hazard an opinion, they were more generally positive than negative in 
their impressions. ' 



To summarize, we do nqt intend to present these results as con- , 
^ • ^elusive information about the impact of PIATO on all instructors in 
the participating. community colleges. These were instructors in the? 
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targeted subject ereea vho participated In the evaluation* Thi^ vere 
not-iPLATO uaera in the Fall 1975 seMtter* The data indicate a favor^ 
able iapresdion sade on auch inatructora through Indirect contacta 
with the PLATO ayatea* , ^ . \ ^ . 

V ' - ^ ^ ' \ : . 

V 

6*7 Inatructora in both* treatment and \control, conditions 

Jn the evaluation design ^ 32 inatructora aerved aa their own 
controla; Of the 32, 28 reaponded to a ^hird questionnaire dealgned 
exclusively for this group* The responsea received^are auMarlxed 
in Table 6*7.1* j ^ 

Theae instructors were unique in that they were PLATO uaera who 
agreed not to ^uae PLATO in* aoM of their claaaea for the purpoae of 
providing uaeful Infoniiation in the evaluation* In large part, the. 
success of the eviXuatlon was dependent on their cooperation in kaep«*^ 
ing the non-*PLATO atudenta from being contaainated, ao to apeak, by 
the ltreataent* Their cooperation in thla area wta exbelleat, And the 
evaluators considered then a further sowce of Mra digged* informa- 
tion^ on t)\€ i^>act of the PLATO ays tea* ^ , . v 

The ten Iteas in thla brief questionnaire were dealgned to elicit 
Infora^H^n about the spe^flc ^students in these instructors* classes 
rather than^.the aore general type qf Inforaatipn about the PLATO 
sjBtem obtained in the general PLATO Inatructor queatloi^lre* There 
were several (6) inatructora who taught aore than one PLATO or non- 
PLATO claas* They were asked in a lettei^ accoapanying the qUeatlon- 
nalre to cohrider their PLATO or non-PLATO aec£lona aa a unit, if ^ 
possible, or to radk order the claases* 

The results in iteas 1 and 2 ahow that the Instructors generally 
preferred teaching the sections that they thought they would prefer 
teaching 'before the aeaeater began* It should be noted that %hese 
responses were both aade at the end of ^the aeaeater* We did not 
collect preference ^MtA before the seaester began* Such data would 
•have been useful and should be collected in future slailar atudles if 



Table 6.7.1 



Responses' of instructors, Who^Tauglii^^^ 
PLATO and non-PLATO Classes 



•NUHBER OF OBSERVATIONS 
ITEMS AMD 

ALTERNATIVES \ , | ^ 

1 . oitD you PREFER TE ACKINGt^THO PLATO OR THE NON-PLATO SECTION 

I PLATO 

NCM-PLATO 
NO PREFEREWCE 
NO RESPONSI; 

2 WHICH SECTIONCS) DID YOU THINK YOU WOULD PREFER TEACHING 

PLATO 
NON-PllATO 

NO PREFEREiNCE . - i 

, ^ NO RESPONSE 

.^.^3 IwHICH SECTION APPEARED TO CONTAIN. THE MORE CAPABLE STUDENTS 
. ^ PLATO 

NON-PLATO • 
NO PREFERENCE 
NO RESPONSE . \ ' 

4 WHICH SECTION APPEARED TO CONTAIN THE MORE MOTIVATED STUDENTS 

PLATO - , » . 

NON-PLATO ^ \ 

NO PKEFEKENCE ^ ■ \. 

NO RESPONSE 

, 5 WHICH SECTION APPEARED TO CONTAIN THE HIGHER ACHIEVING STUDENTS 
PLA^-O < 

nonAplato 

NO p\5EFFKENCE . * 
NO RESPONSE ' 



TOTAL 

\ 

FREQ PERCENT 



11 39*29 

6 2l«43 

11 39V29 

0 0.0 



13 
. 3 
12 
0 



4 
15 
9 
0 



5 
10 
13 

0 



6' 
15 
6 
1 



6^ WHICH SECTION HAD THE BETTER ATTENDANCE RECORD DURiNG THE SEMESTER 



, PLATO . 
NON-PLATO 
' NO PREFERENCE ' - 

NO RESPONSE / " 

7 WHICH S'leCTION REQUIRED MORE OF YOUR TIME 
' PLATO 
NON-PLATO 
NO PREFERENCE 
NO R ESPONSE 

8.' HAVE YOU HAD MORE CONTACT WITH PLATO OR NON-^PLAT/) STUDENTS 

. PLATO : 
, NON-PLATO 

* . .;N0 PREFERENCE . 

NO RESPONSE 



4 
9 
15 
0 



9 
10 
9 
0 



10 
6 

12 
0 



46.43 
10.71 
42.86 
0.0; 



14.29 
53.57 
32.14 
0.0 



17.86 
^5.71 
4(».43 
0.0* 



21.43 
53^57 
21.43 
3.57 



14.29 
32.14 
53.57 
0.0 



32.14 
35.71 
32.14 
0.0 



35.71 
21.43 
42.-86 

,0.0 



NUNBER OP OBSERVATIONS 

ITEMS AND 
ALTERNATIVES ^ 



TOTAL 
28 



FREQ PERCENT 



9 HAVE NON-PLATO STUDENTS COHPLAtNC:D ABOUT NOT DEING ABLE TO USE PLATO 
VpS' ^ 16 

NO . / II 

NO RESPONSE / I 

10 NUMBER OF STUOENTS WHO COMPLA/IlNEO ABOUT NOT BEING ABLE TO USE PLATO 
NO STUOENTS 
ONE STUDENT 
TWO STUOENTS 
THREE STUOENTS ' 
FOUR STUDENTS 
FIVE STUDENTS 
SIX STUOfcNTS 
SEVEN STUDENTS 
EIGHT STUOENTS 
NINE STUDENTS 
^TEirSTUDENTS 
NO RESPONSE, 



57. 

39,29 
3.57 



11 


39.29 


1 


3.57 


7 


25.00 


3 


10.71 


1 


3.57 


1 


3.57 


1 




0 


0.0 


0 


0.0 \ 


0 


0.0 ' 




7.14 


!i 


3.57 



s 



it can be done without interfering with instructor cooperation, a sine 
qua non in any evaluation carried out under real world .conditions. 



In spite -the preferences exprG«r?ed in items 1 and 2 however, 
these 28 instructors generally rated their non-PLATO classes- more 
favorably than their PLATO classes on ability, motivation, achievement, 
and* attendance* Given the small sample size, the results on any one 
Item are, hardly conclusive* However, the general direction on items 3 
through 6 is consistent* The results, in conjunction with the responses, 
on the general PLATO questionnaire. Indicate that Although PLATO in- 
structors generally rate the impact of PLATO on student achievement, 
attitudes, and attendance positively, instructors yfith specific studeii^s 
In both conditions tend to rate their PLATO students less favorably 
on these traits. Repjlcating this finding, or gathering the further 
infomation needed to study it in greater detail, was simply beyond 
the scope and resources of this. project. The questions may have, b^'een 
confusing to the instructors. They may have been unconsciously defending 
themselves against t^ results of- the evaluation which were lipt known 
to them at the time they filled out the questionnalr^es. They jnay 

have applied different priteria for judging the two groups. We present 

i ' ' ' \ \ - ' 

this as an interesting finding which may be of interest to future 

researchers. . 7 ' ' * 

The response to, item 7 indicates that these in^ructors were 
evenly divided on their perception of which class required more of 
their time: one-third thought the PLATO class required \ore time, 
one-third the n6n-PLAT0 class, and one-third saw no differei\ce in time 
re(}uired by the classes. 

\^ In item 8> of the instructors who felt there was a difference 
the\amount of contact they had with their^^tudent^^^ 

cent^e^ (63%)_„thought- they liadliore contact with their PLATO studentis. 
TJhis lis further corroboration of the previous finding that PLATO does 



not have^an isolating effect on students. If anything, the effect is 
in the opp^osite direction. . ' , 
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Finally 57Z of these Instructors reported that at least some^of 
their non*-PIATO students conqplalncd about jiot3^g able to use PLATO. 
This result Is consls.tent with the responses given by non*-PIATO 
students to the student questionnaire* We are convinced .from the In*- 
formation we received from the PLATO site personnel , and^from pur own 
; Independent observations, that few .^of the non-PLATO students did use 
PLATO in these courses, a further Indication of the cooperation of' 
the instructors in the evaluation effort given thiir respones to Item 

10* " . 

.^^ *• ^ 

6*8 Suffldiary , , ^ ^ 

The results presented In this chapter Indicate a favorable Impact 
of the-^fLATO system on the attitudes of Instructors and students In 
the participating community colleges* Those Instructors and students 
who have used the system are dlspos^. to continue using it*' Many of 
those who have not used It seem to be Interested Irt doing so« A small 
percentage of students were not favorably disposed to continue using the 
system* ' \ ^ • > . 

A reasonable Implication of these results appears to be that the 
^ general approach used In thlflt Implementation and demonstration should 
^ be continued* The various components of the system were rated favqr-* 
^ ably* There are a few weaknesses that have been Identified* Vst of' 
the system should be Volunt&ry at tt^e student level* More help sequences 
in the lessons and less stringent answer judging routines would be de-r^ 
slr^ble* By and large, based on the judgments of instructors and 
^ students, the strengths appeared to significantly outweigh thej^eakr.^ 
nesses* . 



it,. 
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, Chapter 7 
Behavior 



The Impact of the PLATO pystem oi^' student and instructor behavior 
was evaluated by observing students and instructors in the PLATO laborar 
tory* The information collected in these observations was also used to 
provide a fuller description of the PLATO implementation and demons tra- 
tion/ The obse :rs noted the numbers of terminals operating, the.\ 
numbers of students present, ther fr^X]uencies of system crashesz/and m^.l- 
functioning terminals, as well as actions more directly related to ^ 
student and instructor behavior such as student discussions, assistan^^V 
provided by instructors, and indications of enthusiastic and attentive S 
student behavior. Although it is clear that some of this information ^ 
is not directly -related to student behavior, it has been Inclucjed In 
this chapter because it was collected in the observations. The data - 
collected yield some information about the behavior of the system itself 
as well as its impact on the behavibr of students and instructors. 



?•! Description of the data ... * 

In the Fall 1975 semester, 74 classes across varying ^subject areas 
and colleges were observed at different times during the semester. Dur- 
ing each observation, severa"* students were selected randomly for more 
detailed observation. A summary of the classes and students by college 
and subj ect area is given in Tabj ^ 7 .1.1. explained^iT^ec t ion 3.2, 
Jboth^objectlve^how""ra5iny^te^ were used, how many students doubled 
up at terminals, etc.) and subjective (judgment of enthusiastic, attentive, 
and frustrated behavior, etc.) data were co^lecte^v both^at the class 
and individual student level. A preliminary analysis of the data in- 
dicated that some behavior changed across time. However, very few of 
the same classes had been observed oyer time so that what was judged to 
be a change in behavior across time may have been due simply to differences 
iti the classes observed. Therefore, the observation plan for the Spring 
1976 s&nester was revised to include the observation of the same classes 
at .three points Vin time, the beginning, middle, and end of the semester. 





Table 


7.1.1 










Observation Data - 


Fall 1975 






Classes 




■ 


ColleKe 




* * 

* > 




1_ 


II 


III 


IV 


Total 


Accounting 


2 


1 


1 




4 


Biology 


11 


4 


.7 




22 


Chemistry , 


2 


5 


3 


9 « 


19 


English 


6 ' 


2 


10 


6 


24 


Mathematf 


4 




- 


1 


5 


. Other (Economics) 








> 


_1 


Total 


25 


12 


- 22 - 


16 


75 


- . — - ^ ^- " 
Students 












Accounting 


28 


15 


-22 




65 


1 Biology ' 
Chemlstry^^ 


. 222 


58 


170 




.450 


41 


85 


66 


164 


356 


English 


97 


- 24 


148 


113 


382 


Mathelnatics 


74- 






24 


98 


Other (Economics) 






^ _20 




20 


Total 


462 


182 


426 


301 


1371 



C. Individual Students ' 



Accounting 


5 


3. 


2 




10 


Biology . f 


33. 


10; 


~ 12 




55.. 


Chemistry 


5 


15 


' 8 


19 


47 


English 


18 


'5 


28 


15 


66 


' Mathematics 


i 

12 






2 


14 


Other (EconoBiics) 




, - - 


_2 " 




.2 


Total 


73 


33 


52 


36 


194 
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The general plan -for the Sprlag was to observe approximately 30 
classes at each of the three points In time* Because the Fall experience . 
had shown that some inst:ructors postpone and reschedule their laboratory 
periods, 40 glasses' were targeted for observation in the first observa- 
tion period* 5ome of the PLATO instructors completed their use of the^ 
system prior to t]^e third observation period; the evaluators succeeded 
in collecting complete data for all three obseirvations in 24 classes* An 
additional 13 classes were observed twice during the semester* A summatty 
df thi^ classes and students observed by college and course is giv^-in 
Table- 7*1*2* A summary of classes by 'observation periods is given in ^ 
table 7*1*3, and a summary of students in each class is given in Table 
7*1*4* Copies of the observation instruments are Included iit the appendix* 

7*2 Analysis and results 

Data collected by the observers were coded and frequency distri- 
butions of counts and ratings were determined for the total sample of 
classes and students, for each college, for each subject area, and for 
each of the three observation periods* Although some of the basic data 
were informative without further analysis (for example, the number of 
system crashes observed), much of the data could only be interpreted 
in relation to other data collected* The evaluators attempted to sum- 
marize the data in ways that seemed to yield the most information* In 
some cases, percentages seemed most appropriate* In other cases, means 
and standard deviations on rating scales were used to summarize the 
obseifvation data* , 

„ -General descriptions of the PLATO laboratory and the sbehayiors of 

instructors 'and students were based on the total sample of lt)0 classes 
and 291 randomly selected students observed in the^ Spring semester* 
Descriptions of changes in behavior oVer time were based on the 24 
classes that were observed at the beginning, middle, and end of the 
Spring semester* 

- ^ • ■ ■ ■ ^. 156 
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Table 7.1/2 
Observation Data - Spring 1976 



A. Classes 

Accounting 
Biology 

Chemistry 

English 
Hathematlcs 
* Totals 

B. Students 
Accounting 
Biology 
Chemistry 
English 
Mathematics 

Totals 

C. Individual Students 
Accounting 
Blology'^ 
Chemistry 
English 
Mathematics 

Totals 



•JL 


II 


.III 


' 2 




4 


12 


3 


3* 




12 ' ■ 


3 


19 


6 


8 


36 


21 


17 


35 


- 


88 


290 


38 


75* 






Si 


237 


77 


lid. 


613 


300 


324/ 


» 




12 


36 


9 


'6 . 


9 ' 


'36; 


9 


51. 


18 


24 



102 



63 



51 




139* ^563* 
88 \ 88 
261 1498 



-■9 



.45 
IX 

75 ( 291 '( 



*Include8 one ciass lir which the observation was not completed. 



ERIC 



15 



I 
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Table 7.1.3 

. Observation Data - Spring 1976 
Observation Period) 



College 


Total 


Obs 1 


Obs 2 


Obs- 3 


- Matched 


I 


36 


13 


_ 13 


10 


10 


^ 11 


21- 


8 


8 


• 5 


. 5 


III 


18* 


7* 


6, 


5 


3 ' 


— 


27* 


11* 


10 


6 


6 


Totals 


102 

* 


3.9 


.37 


26 


24 . 


Subject 


Total 


Obs 1 


Ohs 2 


Obs 3 


Matched 


Accounting 


9 


4 


3 


2 


1- 


Biology 


18* 


7* 


•6 


5 


4% 


Chemistry 


18 ■ 


6 


6 


6 


.6 - 


English 


49* • 


18* 


.19 


12 


12 


Mathematics 




_A 


_3 ' . 


_1 


_1 . 


Totals 


102 . 


.39 


37. 


26 


. 24 



*Includes one class In which the observation was not completed. 



6 

I 
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Table 7.La 



Observation Data ^ Spxflng%1976 
(By Students In Classes) 



Subject 

Accounting 

Biology 



Cheaistry 
English 



College I 


« 




Obs 1 


Obs 2 


Obs 3 


21 






31 


15 . 




31 


30 * . 


. 15 


28 


22 


« 20 


18 


30 ' 


25 


25 






. 17 


19 ^ 


15 




CoUeif II 



3 
10 
13 
7 
6 
11 



Biology 


16 


14 


8 


Che»l«tty 


17 


15 


10 




2a 


14 


9 




21 


17^ 


11 






8 


17 


English 


21 


10 






16 


£l 






lA 


5 






College III 






Accountings 


33 




15 




26 


14 




Biology 


32* 


22. 


21 


Cbenittry 


21 


14 


16 


English 


20 


17 


12 


13 


8 


5 




23 


12 


mt 




Collefts V 






Acc%>unting 


13 


11 


10 


English . 




12 






8* 










4 


5 




6 


5 


3 




10 








14 


8 


6 




16 


14 


4 






12 




Matheastics 


11 








9 


11 


12 




«• 


12 






ii 


10 






12 







* Obsenrjitioi vss not coMfplst^d.i -i 
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The observations of two classes listed In Table 7«1«1 werie not 
(Completed. These .two classes have been Included , In Table 7«l«l\^be«* 
cause the Instructor and students came to the PLATO laboratbry bi^t , 
were not able to use the system. In one o£ the classes, a system 
failure occurred at the beginning of the scheduled period. The esti- 
mated PLATO "down time ' was a half hppr. The Instructor decided to t^eturn 
to the regular classroom and forego the use of PLATO on that particular 
day. The other class vas not able to use the system because the class 
file had net yet been entered Into the system. In the remaining 100 cases 
the planned observations were completed/ During these 100 observations, 
two system "crashes" occurred. One "crash" lasted two minuteiJ and tfye 
other occurred at 'the end of ^a scheduled period. The projected "down 
titfe" in the latter* case was not te^orded. In summary, three system 
"crashes" were recorded by the obse^ers In 102^^ observations. These data 
give an estimated 3% probability of a system based Interruption occurring . 
during prime time use of the PLATO system. This evidence corroboriates the 
information on system reliability published by the CERL staff. 

In addition to system "crashes," malfunctioning student terminals 
were a potential source of disturbance to the optimal utilisation, of 
the PLATO system. , In the observation component of the evaluation, It^ 
was recorded, that, at the beginning of the period, (1) all terminals In 
the PLATO laboratory' were, opetatlng In 76% of the observations, (2) at 
least ^90% were operating In 91Z of the observations, (3) In the remaining^ 
9% of the observatloQS 70%^ to 90% of the terminals were operating." There 
was considerable variation across colleges. In College II, all terminals 
.were operating In 95Xof the observations, whereas in College V^all 
terminals were operating In only 58% of the observations. In addition to 
terminals not being operational at the: beglnnirs of, a period. It was/pos- 
slble for terminals, to malfunction during the course of the^ period. 
Observers recorded irjstances of malfunctions serious ,^ough to require the 
student to move to another terminal. As a percentage of terminals ob- 
served, less th an 1% of the terminals malfunctioned during the course of - 
the 100' observations. This source of disturbance did not appear to be a 
serious disruption In the demonstration. 

— .160 - ■ . . 



^In suoBury, the mechanical functioning of tlie PLATO system appeared 
to be very adequate for the demonstration. 



A seconH source of concern In the demonstration was that ECS con- 
straints would prevent students from receiving Individualized Instruction. 
The observers perceived no cerlous problems xelated t;p this concern, xln/ 
a few Instances, authors, and students from classes other than t!te 
scheduled class were "bumped ofJE" the system If tl|e PLATO activities of 
the regularly scheduled students required the allocated ECS. There were 
automatic procedures lor this process that appeared to work very well. 
Although the numbers of students In various lesions aj^the same time were 
not quantitatively recordec|» the observers periodically checked the site 
us'^ge and noted considerable variation In lessons being studied. In 
addition^ the use of PLATO during unschedi^led periods when students could 
use the terminals on their ^pwn was obseryed on, ten different' oc^slons. 
During these observations^ students from 8 to 12 different ^^urses used 
the system with no problems | due to ECS constraints noted. Tjlese pbserva-r 
tlons were not part of the 100 observations In which complice data were 



collected on classes and students. 



i 

numbe 



Another concern was that the number of 'student terminals at each 

. . ! ^ / ' • ' 

slt^ would be Inadequate to* serve entire classes. Although It has 
been argued that students working In pairs at termlpals odght be ad- 
vantageous under certain circumstances » Instructors and students In ^ 
answering the questionnaire data- generally agreed- that doubling;^ up of 
students was not desirable. Such doubling up also resulted in a\Loss ^ 
of on-line data for one stu^^^nt^and was contrary to the objective 

providing inSividualized instruction. Although there were a few cases 

. f 

in which students were allowed to work in pairs even Uhen other terminals 

<» 

were available^ working in p&irs generally r^eflectcd th^ absence of free 
terminals r . ^ 

In the 100 observations^ approximately 8Z of the students worked 

in, pairs* . The pe*2entage decreased across the semester from 40% £<f t^e 

fir^st observation period to 5% in the third observation period.. There 
A' / ' » ' ^ ' / * ^ .ji ^ 

was ^consijaer able variation across subject areas due to diffej|^ng class 
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sizes with most doubling up occurring in biology and accounting :classes. 

. \ 

These data must be Interpreted in relation to the overall picture of the 

^ /' ' • I 

^demonstration. Although it was necessary for students to vork^ in. pairs 
when the number of terminals was not^adequate, in 89 of the classes ob- 
served there wer^ adequate numbers of operable terminals available for 

individual use by students. The number of classes in which the number 

i 

of students exceeded the number of operable terminals was eight at the 
beginning of the semester, two in the middle of the semester, jand one at 
*the end of the semester • . These data were collected systematically at a 
point 30 minutes after the beginning of the period. 



or f I 

Instructors were present in 97% of the obp-^rvations. In general, 
the instructor was available tQ. students for assistance. Mo!st in- 

ass 



structors circulated about the laboratory axvd volunteered assistance 
to the .students. Others tended to observe the studenCs' and/ provide 
assistance only, when such assistance was requested. Assistance was 
both substantive (dealing with the content of the lesson the student 
was studying) and mechanical (dealing with ttie mechanical Operation of 
the PLATO terminal) T Assistance with mechanical problems /decreased 
markedly over the course of the semester. Whefreas si^ch assistance was 
provided in 80Z of the observations at the" beginning of the semester, 
It was provided in only -8% of the observations at the end of the semester. 
If the mechanical problem could not be solved by t4ie instructor, the sLce 
\ director or an aide was always present to provide, additional help. About 
half of the instructors used a PLATO termlhal for some portion of the 
scheduled period* Two instructors used the scheduled period to perform 
acVivities not related to' PLATO, correcting papers or working with 
students apart from the PLATO terminals. Except f or jtme extent Ct assist** 
ance provided for mechanical problems related ^to using PLATO, the activi-^ 
ties of instructors did not change markedly across the semester. ] 



The ^ite directors and aides in the PLATO laboratories provided sub-^ 
stantiar assistancejbp^^s^dents at the beginning of^^the semester.^ Toward 
the end of the semester, the site staff spent less time assisting students 
and more time working at free terminals. The responsibilities and 



activities of the site staffs varied across sites. At some sites/ . 
the site personnel provided substantial assistance to authors in pro- - 
grannlng lessons. ' « - - # 

Providing a data-based description of studett activities and , be- 
havlor in the PLATO laboratory is difficult. Observers/ recorded the . 
number of students present at the beginning of the scheduled class 
tloie» the number and time of students who arrived late, the number and 
time of students who left early, and the number of students who re*- 
mained at least^flve minutes beyond the etid of the scheduled class time.' 
The general picture that. emerges ^ is one of fluidity. In the 100 classes 
observed, approximately 24% of the student's arrived at least five 
minutes late, approximately 92 left at least^lvejnlnutes early, and 
approximately 28Z remained working at the PIATO terminals at least five 
minutes beyond the end of the period. , There were instances in which 
students arrived before the ccheduled class time and began working, but 
these data were not recorded quantitatively, across all of the observa- 
tic^ns. In the absence of. comp^rab^Le data for regular classes at the 
community colleges, we can only specu^ie about what these^data mean. 
We think that tardiness was not jail that imusual in the community 
colleges, but we 'also think that leaving class early and remaining at 
vork beyond the end of the period were unusual. Therefore, we speculate 
that PLATO provided the- student with the opportunity of completing his / 
work before the end of the period and with the corresponding opportunity 
of ^continuing his work beyond the end of a regularly scheduled period. * 
Both behaviors^ were observed and are examples. of PLATO impact on student 
behavior consistent ^ with individuaized instruction* J^e do not :know 
whether PLATO also tends to incz^ease, the tendency of students to come ' 
late to class. \ , : ! ' ' ' % « - \ ' . 

During hhe 100 observations, ^approximately 200 students who^were . ^ 
not in the scheduled classes bein^ observed used PLATO terminals t}iat 
were free at/ those 4:imes... The ob'dervatlon of ten free periods when no 
class was scheduled ana the PLATO terminals were available to. students 
on a first-come first-served basip indicated'^^that stud&nfis useds^HiATO 
2 during their free time. The PLATO usage distribution 5 given .in Chapter 2 



Indicated that such extra usage of the system varied greatly across 
students* In the questionnaire data summarized In Chapter 6, 70Z of * ^ 
the students reported that they df ten continued working on PLATO at the 
end of the class period and 60% reported that they would use PLATO more 
If terminals were available. Taken tpgethex,. this Information providess 
strong evidence that LlATO has a significant impact on the tendency of 
Students ta use the PLATO system voluntarily on their oj^m time. 

In the PLATO laboratory^ ,students tended to communicate freely 
both with the instructor, -and with on^er students. It was common for 
student's to request assistance from t^eir Instructor, from members of the 
site staff, -or frpm other students. Iki most of the observations (86%), 
students engaged In brief verbal Interchanges during the class period. 
^Although It^was not possible In every Instance to ascertain the nature 
of the communication, the detailed observation of random students Indi- 
cated that' this communication was almost always ^related to their PLATO 
instruction. Although it was difficult to^^summarlze these data in a/ 
simple measure, it was clear that PLATO did not result In students 
working in strict isolation from one another. v 

The observers ratecf the c^-asses observed on attenti!on to task, 
attitude toward instruction, the extent of student-^student Interaction, 

the extent pf lesson access problems, and student facility with the 

! I 
PLATO terminals. Each class iwas ra^^ed on a scale from 0 to 4 as ex-* 

plained In section 3.2. A summary of ,the ratings Is given In Table 7.2»1 

The ratings across time are based on obseirvat^ons of thr same 24 classes 

at three points dn time. These d^ta Indicate that students were gener-* 

; -^^ \ ^ ^ ; . ; 

ally very attentive and had a very positive attitude toward their 

li struct ion throughout the semester. o They Increased their facility In 

using the PLATO terminals between the beginning and the middle of the 

semester although they were generally using the terminals with ,fad^dl*lity 

from the start. There was a moderate degree of student-student Inter- ^ 

action which decreased slightly during the course of the semester^ There 

were some difficulties In acces.slng lessons at the<^Veginnlng of the 

semester, but these virtually disappeared by the end o| the semester. 
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/St:udent Attention 

Student Attitude 

^'"^ 

Studgnt-Student 
/ ^ Interaction 

^ . Lesson Access 
Prol)lems 

' Facility in Using 
Terminals 



- Table 7.2,1 

Class Ratings 
Spring 19'76 



Beginning of 
Semester 



Middle of 
Semestter 



3.58 "^ST.- 



3.33 .75 



3.13 . .53t*] , '3.25 / ,.60 



1.50 llOif 
1.17 1.28' 
2.17 1.11 




^ / 



End of 
Semester 



Mean . S^D^ <r-i!gSE S>D, ' Mean S>D> ^ 



3*38 .75 

3.17 ,69 

1,08 1*12 

0.21 .41 

2.79 1.08 




To provide less global judgments ot student behskyior, threie student 
terminals in .each cl$ss-were selected at random for a more detailed ob- 
^ervatioa during a five minute period./ The three five minute periods 
were selected at ranciom without replacement.'"" Student terminal's were 



selected^ at random with replacement. Ihus, the same student terminal 
^ could be observed mote than once, but ptudents at two terminals could 
not be observed simultaneously. 



1 



r 



A total of 291 : 
observations. A few 



ndividual students! were observed in tHiB 100 class 
observations were ikissed due to early /dismissal 



of the class, fire drills, and courtesy in allowing observer time to 

> ' * ^ \ * ' f 

be coopted by conversations with instructors, site staff, and/or visitors 

/ 1 V. / ' * 

to ^he laboratory. Ten of the 291 termina^^s selected at random were used 
by tyo atudents working together. Judgment^ were made on^y for the 
'^tudtent who was "^actually operalting* the PLATO keyboard. 

Approximately 13%!of the students observed individually used 
supplementary materials (textbookj notes, slide rule, calculator) while 
working at the. PLATO terminal; 17% of thejstudknts r^qu6sted help from 
^^-HeiT instructor or a memier of the site staff] l% requested help from a 
nei^ghboring student; ana 9% were interrupted by W neighboring sttident 
seeking^assistance. /These students were rated on scales from 0-4 on 
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such characteristics as facllltyjtn using the terminal and levels^ of 
attention, enthusiasm, relaxation,, activity, confusion, and frustration. 
Because these results are Interesting* to examine across time, the re- 
sults for 'the 210 observations made In the 24 classes observed three 
times are summarized In Table 7.2.2. * - 

' Table 7.2.2 ' 

, Individual Student Ratings \ 
^ ^ Spring 1976 



Facility in Using 
Terminal 

Attention 

Enthusiasm 

Relaxation 

"Activity 

.Confusion 

Frustration 



Beginning of 
Semester 


Middle of 
* Semester 


End of 
Semester 


Mean 


. S.D. 


■- Mean 


S.D. 


Mean 


•S.D. 


2. .60 


.87 


2.70 


.97 


2.91 


.89 


3.40 


.71 


3.15 


.84 


3.34 


.84 


2.66 


.83 


2.64 


.77 


2.62 


.75 


3.36 


.74 


3.25 


.93 


3.47 


.74 


3.06 


.81 


3.01 


1.04 


2.85 


.99 


- .74 


.89-. ■ 


.54 


. -80 


.59 


.97 


.43 


.75 


.43 . 


.81 , 




.79 



I The data In Table 7.2^2 show that students were generally rela:!^ed 
land attentive In using the system, they showed good facility In using 
naie^termlnals, they were more Enthusiastic than bored, more active 
than passives and generally neither confused nor frustrated. Student 
behavior as Reflected In these characteristics did not change signlfl- 
cantly across the* semester. 



7.3 Summary 

* 

The. results of jthe observation component of the evaluation Indicate 
that^the PLATO system reliably delivered ^Individualized Instruction to 
students In a variety of courses and lessons at the same time within 
a site. The number of student termlni^ls at each of the ^ various sites 
was adequate f^or the demonstration. 
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Instructors and members of the site staffs played an active role^\ 
in the PLATO laboratories by providing assistance to students with 
both mechanical and content related problras. Toward the end of the 
* semester^ instructors and site staff members^pent a greater proportion 
of the scheduled class time in using the PLATO terminals themselves* 

1 The students used the PLATO system voluntarily on their own time 

as well as during their assigned class times. They pid not become 
isolated in using the system but rather interacted considerably with 
' their' instructors and with other students while using the. system. The 
. students were attentive and showed a positive attitude toward their 
instruction. They were generally enthusiastic, relaxed ^ and active 
in using the system and operated the terminals with facility even at 
the' beginning of the semester. There was little evidence of confusion 
or frustration. v » • 

. i I 
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Chapter- 8' . . ' 
Curriculum Developmen t * 



The development of PLATO instructional materials appropriate for 
community college students and suitable for community college courses 
in the five targeted subject areas was a goal of the implementation 
and demonstration project. Such materials did not exist prior to the 

.implementation and demonstration project. It was anticipated that 

community college instructors would djBvelop an'adequate set of lessons 
.by adapting existing lessons in use by university students and by 
creating new lessons during the first 18 months of the project (January, 
1972-June, 1974). These lessons would provide the necessary^ core for 
the start of the first demonstration year and further developmeiit would 
continue during the two demonstration years CSeptember, 1973-June, 1975). 
This plan was overly optimistic. In June 1973, the demonstration phase 
was postponed one year as additional staff were employed to prepare 
more materials and to work with instructors in their efforts to integrate 
the PLATO materials into their courses. 

/v \ 

Although the curriculqm development effort differed in the five 
targeted subject areas^ there were common elements that can be treated 
more '>enerally. In each targeted subject area, there were individual 
instructors who developed lessons. During the first 18 months, most 
of the individuals were instructors or graduate students at the University 
of Illinois. A few community college instructors developed some lessons, 
primarily in accounting and \^hemistry. In the 1973-1974 academic year,* 
the curriculum development effort was aimed at organizing existing 
materials and developing course outlines with suggestions for integrating 
the available PLATO lessons into specific community college courses. 
During the two demonstra£ion years (September, 1974-'June, 1976), the 
curriculum development effort continued with groups of instructors in 
each targeted subject area working together with CERL subject matter co- 
ordinators and experienced programmers Although timing and emphases 
differed in the five targeted subject areas, the general effort was 
similar. Lessons were developed by individuals, an attempt was xaade J^^J^ 
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organize existing materials for appropriate courses, and teams of -in- 
structors in each targeted subject area with support from programmers 
and resource staff continued the development jeffort throughout the two 
demonstration years. 

To provide information on the nature and extent of the curriculum 
development effort, the effort in each targeted subject area will b e^ 
described separately:,^-^ ^—-^^ — - r ^, . 

8.1 Accounting 

^ During the development period (January, 1972-June, 1973), an in- 
structor in one of the participatT.ng coramunity colleges designed and 
programmed approximately 20 lessons varying in estimated length from 
one-half hour to two and a half hours. These lessons were developed 
for PLATO III and had to be rewritten for PLATO IV before they could, 
be used in the community college demonstration. This instructor, re- 
leased full time in the 1971-1972 academic year, worked at CERL in 
tJrbana and developed most of the accounting lessons during that time. 
The same instructor was released one-quarter time during the 1972-1973 
academic year to convert the PLATO III lessons to PLATO- IV and to serve 
as a resource person to other interested accounting instructors in the 
community colleges.' * 

Also during the first 18 month period, an assistant professor of 
accounting at the University of IliinpLs and several giraduate students 
developed an additional four or five lessons which were, considered 
appropriate fpr the Community colleges. During the remainder of the 
project, this assistant professor was responsible for revising the avails- 
able accounting lessons when student performance data indicated the need 
for such revisions. , 

When the targeted date for the ajtart of the first demonstration — 



^J5LeaT^,was postponed^from September, 1973 to September, 1974, the curricu- 
lum development effort was focused on formulating outlines for integrat- 
ing available PLATO lessons* into appropriate community college courses. 
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In accounting, this work was done by several community college in- 
structors witl^a minimum of CERL assistance. PLATO lessons were reviewed 
by several accounting instructors and outlines for sequencing the legsons 
into the introductory accounting course were formulated. Because the 
same textbook was used in thepartl^ljjatlj^^ 

-were-H^'a^ as appropriate for specific chapters of the text thus 



providingan outline suitable for all colleges. 



Duri^^ the first two and a half years of the project, there were 
virtually no written materials describing available lessons. One of 
the more important contributions of the subject matter coordinators 

r who were added to the CERL staff in 1973 and 1974 was the production 
of catalogues of available lessons in each subject area with descriptions 
of each lesson and its objectives. These catalogixes were updated from 

^ time to time during the two demonstration years. In accounting, the 

most recent catalogue lists 48 lessons with 13 of the lessons developed 

iahtirply or iti part by coiranunity college instructors. ^ 

' .\ - . . • ' «^ > 

In accounting, the primary curriculum development effort in 1974- 

1975 was directed toward improving the lessons that had already been 
developed. This effort was directed by the CERL accounting coordinator 
using student performance data collected on-line during the demonstra- 
tion period. In the 1975-1976 academic year, two community college • 
instructors began meeting on a regular basis with a programming special- 
ist to develop new lessons. During the last semester of the' second 
demonstration year, this effort continued, without CERL input and resulted 
in two new accounting lessons: (a' 
and (b) Payroll and Payroll Taxes.' 



in two new accounting lessons: (a) Personal and Dependent Exemptions, 



\ 
\ 

\ 

\ 



\ 



. 8.2 Biology x 

~ During the development period (January, 1972- June,'' 1973)^ the 

primary curriculum development effort was directed by a doctoral candi- 
date in zoology at the University of Illinois who had worked with PLATO 
for 'c3everal years, had developed six or seven PLATO lessons, and- had 
worked with a- biology pi^ofessox;^ who had developed ai additional six 
lessons. These lessons had beeii written on PLATO III for use by 
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University of 'Illinois stud^ntrs-and^ad be rewritten for PLATO IV. 
Their appropriateness for community college students^, however, was 

questionable. During the sumiiier of 1973, sever al commun ity rollege 

JjlsJLriirrors--gj:e3:d--restea a rev of the biology lessons in a summer ^ 
course in genetics. 

During the 1972-1973 academic year, six biology instructors Irom 
the participating community colleges enrolled in the CERL-directed . 
University of Illinois extension school course in the :use of PLATO. 
These instructors continued some lesson development in 1973-1974 and 
began to develop course outlines with suggestions for the integration 
of PLATO lessons. A serious problem in biology, unlike accounting, 
was that the biology courses in the participating colleges were quite 
different from one another.. Therefore, course outlines for different 
biology courses were developed. In .August, 1974, a full-time biology 
coordinator was added to the CERL Ptaff to organize and continue the 
curriculum development effort. Three additional staff members were 
added during the two demonstration years. 

The curriculum development effort in biology during the two 

demonstration yeajrs (September, 19 74- June, 1976) was substantial. The 

CERL staff produced catalogdes of available biology lessons similar to 

those mentioned in the description of the accounting development effort 

Lessons were revised in light of student performance data collected 

on-line. , - l 

< 

A team approach to lesson review, lesson development, and a 
general curriculum development effort was begun in the 1974-1975 
semester. A group of, biology instructors, CERL staff, and other con^ 
munity college staff began meeting on a bimonthly basis and increased 
the frequency of their meetings during the course of the two demon- 
.stration years. By the Spring 1976 semester, this group was meeting 
, regularly about every two weeks. A member of the evaluation staff 
attended all meetings. The group provided a continuing review of 
lessons under development, identified areas in the curriculum where 
additional lessons wer^ needed, developed scenarios and designs f-or 

111 



new- lessons, and Hftvoinp^/^^-yw>«-4-W ngyany forking in pairs of 
one instructor and one prbgrainraer\ By the end 6f the second demon- 
stration year, between 20 and 30 PLATO le^afi^^ were completely or 



partially developed hy^ this group effort. 

8.3 Chemistry . ^ ^ i . "T: ["^ \ 

Chemistry wqs_in a somewhat unique position in that one of the 
participating community college inst|*uctors had been working with 
PLATO since 1967 and had authoVedf lT PLATO lessons yibifih were con- 
sidered appropriate for the stu^nts at the college where the instructor 
was employed* In addition, one c^oqaunlty college instructor, released 
full timeoin 1971-1972 to wotk at-CERL in developing lessons, authored 
six lessons which were considere'd approJ>riate fdt community college 
students. Finally, a chemistry processor \t the University of Illinois 
had developed man y le ssons for university students. It wa3 expected 
that at least some of_th^se_cauld-4)e-modi£db^ community college 



students. Because 9f. the extent of materials already available, the 
chemistry zurriculum development effort jwas directed a part-time 
Basis by an experienced CERL staff men^dr with other responsibilities 
in the overall PLATO system. In the second demonstration year (1975- 
1976), a full-time coordinator in chemistry was appointed to^^he CERL 
staff. . * 

■ ■ • ■ ■ ■ . (. - . ' 

During the development period (January, 1972-June, 1973), the 
community college instructor who had been working with PLATO since 1967v 
had produced an outline by March, 1973, with suggested ways of inte- 
grating the available PLATO lessons into a community college intro- 
ductory chemistry course. During the summer of 1973, this-^^lSstructori 
met with five additional community college instructors and, a member 
of the evaluation staff to review suggested outlines for the integra- 



tion of PLATO lessons into the^ chemistry courses at otner partleipat 
colleges* Except for the lack of available terminals, and the act 
that one of the participating colleges was moving to a-ni'€w'site^\^e 
demonstration in chemistry could have begun in September, ^1973. ^ \ 
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During the 1973-197A academic" year, the curriculum development 
effort was primarily directed toward plans for the integration of 
PLATO lessons into appropriate community college courses. In November, 

1973, ten chemistry instructors from the parttfi.ipating community ' 

--coi±€rge~s met^and discussed their plans for integrating PLATO materials 
into their courses. It was at this meeting that instructors focused 
in on the topics that determined the nature and content of the topical 
tests used in the evaluation. ^ \ 

Dur^nB the demonstration, years (September, 1974-June, 1976), a 
working group in chemis^iy similar to the biology group was formed. 
However, the impetus for this group appeared to come from tne Birectoi; 
of the PLATO project in the Chicago Community Colleges rather than 
from CERL or the previously mentioned instructor who taught at the 
downstate community college participating in the project. During the 
1974-1975 academic year^ this group designed ten new cheAistry lessons 
for the introductory chemistry course. These lessons were coded and 
programmed during the summer of 1975, The curriculum development 
effort in the second demonstration year was focused on the development 
of an organized PLATO curriculum for the introductory chemistry courses 
Lessons were reviewed and discussed, and a curriculum of PLATO lessons 
was. developed and endorsed by. the group* The published curriculum was 
intended especially for inexperienced users of the PLATO system. 

8.4 English ' . ■ 

During the development period (January, 1972-Juner 1973), the 

ecurriculum development effort in English lacked cohesion. Whereas 
in accoL'nting, biology, and chemistry, fairly well defined introductory^ 
courses were identified so that the appropriateness of PLATO lessons 
could be judged, in English there was considerable confusion about 
the content of a basic course in English. Three community college in- 

-st-r-u^feor-s-^ork ed full tim e^^t^CERL in the 1971-1972 academic year 
and produced several PLATO lessons. Two of these iristructorirtatight- 

or supervised GED programs. One was an English instructor.. Two ' 

% ^ . \ ^ 

other community college instructors received released time during- the 



development period and produced more than 20 lessons, most' of them 
short, about 5-10 minutjes* in length. In reporting on the extent of 



JLesaon^development-^Tl referred to most of these as xnini-r. 



lessons. Further confusion resulted from the inclusion of reading in 
this targeted area. In Iprpjectlng plans for the. September, 1973 demon- 
stration, ten reading c<)|mprehension lessons were listed as being pre- 
, pared the first demobs trat ion year. No attempt had been made at 
that time to develop course outlines arid plan for integrating PLATO —-7 
lessons into ^appropriate courses as had been done in accounting, 
biology, and chemistry. x 

During the 1973-1974 academic year, a full-time CERL coordinator 
-7^ was appointed to organize the curriculum development effort in English. , 
Four additional staff members were added at a later point althougli 
their duties were not strictly limited to the English curriculum de- 
velopment effort. The English coordinator assximed resppnsibility for 
the general coordination of the conmiunity college p^roject a\id one 
member of the English staff assisted instructors in the field in shreas 
other than~ English. Nevertheless, in "the" Fait of 1973, a major com- 
mitment was made by ^ CERL ,„tj)_ the area of English. 

' ^ . ' 
- During the 1973-1974 academic year, available PLATO lessons were^ 

organized in two ways. A catalogue*of lessons with descriptive in- 
formation was prepared. JLessons were categorized as follows: capi- 
talization, composition, editing, grammar,, poetry, punctuatldri, ^ 
.research, spelling, vocabulary, and ^ord usage. In January, 1974, 
lessons more closely related to language arts skills welre organized - 
into a routing system. In general, the routing system contairied four 
category of lessons: grammar, punctuation, spelling, and" word usage y^. 
These we further divided into topics. By the end of tjie second 
^ demonstrc. an year; the routing system ^contained 54 distinct topics 
with the capability of providing .a short diagnostic test for each 
^ . topic. .Instructors selected those topics they considered relevant to' 
^^^"TilTelr-cbt^Fses., — Slm dfiPts who did not reach a specified criterion on 
the diagnostic test for a given topic received instruction on that\ 
topic^ instructors who did not wish to use the routing system could 
set up indices of lessons as was done in the other subj ect areasi 
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During the ^twodemonstrati^ 
curriculuoTdevelopiaent efforts continued .on two fronts* The CERL 
English staff continued Its development of the Language Arts Routing 
System, and a group of English instructors under the* direction of one 
^f^^the^_,^imuunity* college instructors, continued reviewing existing 
lessons y sugge3ted revisions, identified areas where new lessons were 
needed, designed, and developed lessons* CERL staff members regularly 
lat tended and participated in the group meetings • Conmiunity college- 
instructors, on their part, reviewed "iihe diagnostic questions and t^e 
lessons in the routing system and suggeste'd ways of Improving the 
syp^em./^ , During the Spring 1975, setxiester, participating instructors - - 
agceed to focus the curriculum development effort on the identification 
of those skills-needed by students to successfjuUy cpmplete their first 
composition course^* It was agreed that such an effort would -provide 
the liasis for determining what additional lessons were most critically 
needed. * \ :^ — J I ' 

^^cause lessons were frequently reviewed and revised during 'the' 
PLATO Implemerttajtion and demonstration project. It was not alVays *^ 
pcssibl)^ to determine when lessons were considered ""completed* However, 
unlike the accounting, biology,' and chemistry areas, virtually all of- 
the English lessons in the project were develojped by community college 
instructors or the CERL sta'ff directly Involved In the' project. In 
the most recent catalogue ^ English lessons^, more tban 100 lessons 
with accbii|panying descriptive information are listed. Sixty-five of 
these I.essons are contained in the Language Arts Routing Systcjm. 



8.5 . Mathematics 

Durliyj tha development period (Ja'nuaty, 1972-June, 1973), three 
community college instructors who*^ worked full time at CERL durirt the 
1971-1972 w cadence year produced approximately 15 math lesson^ cc^- 
siHered appropriate for community college students. Ten adflitlojii 
lessons were produced by members of ^the CEr£ staff. Course outlines 
of the basic mathematics courses and lists of texts used were obtained 
froia the participating colleges. ^ Although some materials were pro- 
duced to i.ridicate wh^re PLATO lessons! might be .used In some courses. 
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there was little work donp during this period' to develop outlines for 
integrating PLATO materials into community^ollege courses, with the* 
inathematics instruct o?:s in the colleges. The development- fef fort was 
focused primarily on the development of lessons by individual iutharjB, - 

In November, 1973, it was projected that the available mathematics 
; ^ lessons were appropriate for use in classes in 6E9, Basic KatHematics, 
Algebra, Technical Mat hv=5ma tics, and Trigonometry^ A coordinator for 
mathematicsS^s added ,ta the CERL staff to direct the curriculum de- , 
velopment effort • During thfe 1973-1974 academic year, one mathematics V 
^ itistructor produced a plan for integrating available PLATO '^le^sons 
, \ into a Fundamentals of^ Mathemat ics course, , 1 

* ^ ' ' Z — ~ ' ^ 

During the demonstration period (September, 1974-June, 197^6), a 
1 mathematics group was formed to review and develop lessons • The i 
jmembers of this g^oupj who were instructors, PLATO, site, coordinators, 
" ^ and CERL staf^, cqntinued to work on let^sons independently and dev'eioped 
_ ^ more*than 40 lessons during tht demonstration years^. The curriqulLm 
development ^eff ort^ was also JEocused oi^ outlining an adult education 
dpurse in basic mathematics to be presetited totally on PtATO; ~ During- . 
t^e 1975-1976 academic year, the CERL mathematics staff members jde- 

veloped a student guide for PLATO for the Fundaraentalr of Mathematics 

M ^ ' ■ 

course. ' * 

8*6 Summary ^ " j * 

I The development of PLATO curriculum materials proved to be inqre 
difficult than had been anticipated • As a result ^ the demonstration 
period of the PI^ATO implementation and demonstration project wac post- 
^ poned for one year while additional C^RL staff wer^^dded to the. proj<2ct* 
• to develop more PLATO lessons for the community college project. 

During the two year demonstration period, the curriculum effort 
was continued and community college instructors participated in develop- 
V * ing lessons. However, tcv lessons were entirely developed by in- 

' stru^ors working alone. In general, instrucjtjf^rs worked fn groups in 
, designing the iessons^^nd the lesso-^s hAe tnen programmed for PLATO^ 
IV by additional community college and CERL" s^t^^'ff members. 



Although the exten^ and the nature of the xiurjriculum development 
efforts /were different In the. five subject areas, there wak significant 
instructor involvement -in each subject area. The evidence that lessons 
'W^re developed as had been projected, and that the development was * 
cooperative effort of CERL staff members ahd' community college in- 
structors, was strong and convincing. Lis^ts of lessons developed in 
each subject area are describe'd "in catalogues which were produced ^and 
updated during the ^demonstration period. ' * 
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Chapter 9 
% Mls^el^laneous! Outcomes 



Thepe were a number, of outcomes of the PLATO implementation and 
demonstration which were, not :measu|eable in any. standard V7ay but for 
which evidence can be given. ^ Some of these outcomes~-communfpation^ 
between authors and ''instructors, training of instructors by University 
of Illinois extension cour:s,esrr-^were iWendF^ studies > 

3y instructors and/or groups of instructors in the colleges — were not. 
The evaluators attempted to identify these outcomes and- have obtained 
copies^f^ descriptive reports and papers from a number of sources, 
i.e., CERL staff, site coordinators, and individual iWtructors. 

9.1 Commitment of the participating institutions ^ 
\ . • • * ' ' «' \ ' 

\ A substantial commitment ^to the PLATO project was made by the 

part'icipating institutions. In. two colleges, separate rooms for the 

terminals we;re provided; in two other colleges, substantial portions 

of the «Learning Resources Laboratory were set aside for PLATO usfe; 

and, in one college, a section of the cdllege library' was given over 

*to PLATO ; The colleges provided a site director and three or four 

'support staff for each PLATO site. In the Chicago Community .Colleges, 

an overfall director of the. PLATO project was appointed by the' Chicago 

Coiranunity College system. Several instructors in the participating 

♦ 

colleges received released time to develop course outlirtes and lessons ' 
appropriate for community college students. Administrators supported 
^he PLATO implementation by^providin^ encouragement to the PLATO super- 
visory staff ^nd by providing the evaluators access to the central 

records system. ^Perhaps the most convincing evidence of the colleges* 

* ' ' ' i . 
commitment was the continuing use of'^the PLATO system, during the 1976- 

1977. school year witho|it the* financial, support of the National Science 
Foundatibn. In visiting the colleges at the beginning the 1976-1977 
academic year, the evaluators found the system functioning much the 
same as during the two demonstration years (1974-1976). Instructors 
appeared to be using the. PLATO system earlier in their courses. Iq 
addition, groups of instructors were continuing the curriculum develop- 
ment effort described in Chapters. . ^ 



\ 



-165- " 



9.2 Independence of the! colleges from CERL support 

An.objectiv,e of the Idevelopers in the second y^ear of\the demon- 
stration petiod was to facilitate the independent operation\of the 
PIATO^system oy th^i participating institutions. During t;ie Spring 
1976 semester, site directors began setting up the required rile spaces 
for courses and. entering ana maintaining the coyrsei for instnuawOrs, 
In the Fall 1976 semester, nhe management of file space for cour^ses. 



student records, and data filLes were handledj ^independently and 
successfully by the community colleges staff. It w^as necessary to 
transiPer file space from one Icollege to another,' The evaluatOr_s jpb;::^ 



served this transfer being Jiandled quickly anS efficiently during \ the 



-foli:6w^^^±s±t to the sites in September, 1976, In .addition, two\ 
conimunity college staff members had assumed responsibility for thel- 
operation of the Language Arts Router Systkm used j in the community 
coljlege English co*itrses. 



9*3| Communication across Insritutions | 

I There was considerably evidence of communijcation across insti- 
tuiions. Announcements of ^meetings and Cortesponding agenda were 
communicated to instructors by one of several "notes" -packages avail- 
ab|Le on the PLATO system. Instructors reviewed lessons on the system!'^ 
arid wrote notes to the appropriate authors, or lleft notes in a-general 



ndtes file. 

i 
( 

. I 



I. 



J 



cons 



During the PLATO laboratory observations, ;the evaluators observed 
idferable on-line communicatioA between instructors and membe^rs of 



jthe CERL staff. In a few cases, th4 evaluatots observed immediate 
results of such comi^unication. During one oVservation period, students 
kxperienced^ a mechaiipLcal difficulty in using| a lesson* The instructor 
communicated with, a member of the CERL staff, L Students w^re asked to 
sign-out of that ^lesson temporarily, and an adjustment was made in the 
lesson within a few minutes. Students returned to the lesson and pro- 

qeeded Without difficulty. The evaluat6rs also observed an on-line 

1 : - ■ ' ' I 

(Communication to a ^site director , from an instructor who had not antici- 
'^jated ,using PLATO ,o|i a given day. Within minuted, a file space and a 
cburse index was set up for immediate use by that instructor. 



.On occasion, the^ evaluators noted an experienced programmer 
monitoring the programming effort of a colleague and providing on-line 
assistance. Instructors could monitor the work of a specific student 
on a PLATO terminal and communicate Vith thej studesjt at the same time 
on-line. \ - , 

. \ 

\ 

^'9.4 CERL-directed extension courses > . * . ' , ^ 

During the PLATO project, extens^n_courses--lTr^i:^^ 

devel£EmeGt.,^instructor^^ the PLATO system, and lesson authoring 

— - .1 ^ . 

were^ taught by members of the CERL staff. Although detaile4^nforraa- 
tion was not collected from all participants in these courses, 31 in- 
struci^ors who participated in the evaluation rated these courses as * ' 
very helpful (17) or moderately helpful (14). No instructor rated the 
courses as "not helpful at all," a possible. option. These courses were 
not limited to instructors from the five participating community colleges 
Instructors from other colleges attended. In observing the lesson 
development groups described in Chapter 8, it was noted that one of 
the instructors from a non-participating college was frequently present 
at the ipeetings, and contributed substantially to ^the discussions. * 
A set of papers produced in several of th^ -courses was provided to the. 
•evaluators as an indication of the work performed by participants in 
these courses. Although these papers are not a measure in any strict 
sense, they are an indication of tiie variety of instrtictors who were 
exposed to PLATO during the project. In discussing how they might use 
PLATO, instructors produced plans for usage in such disparate curricular 
areas as shorthand, typewriting, office management, library usage, 
reading, data processing, physics, and use of off ice -machines. 

9.5 Usas;e of PLATO in areas other than 'the five targeted subject areas 
The PLATO system was used in a number of subjects outside the five 
targeted subject areas of accounting, biology, chemistry, English, and 
mathematics. Although these courses ,w3re not within the focus of the 
evaluation desig.1, they pr:ovi(ie evidence of the applicability of PLATO 
in other ar^as. In general, the impetus for this usage came from indi- 
vidual instructors. In Table 9.5.1, a summary of this "extra*' usage 
j, 

is- given. \ 

■\ ■ ' /' . 1-50 ■ - ■ 
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.Table 9.5a ' 
Use* of The PLATO System in non-Targeted* Areas 



r 




Fall 1975 




Subi ect- 


// Of students 


Hours of U 




'LFBLB rrocessxng 


^ ^^^Oy- — ' — 




1— 

" " " \ 


xLConomxps 


113 ■ 


41A 




Electronics 


26- 


79 


> 


"Engineering 


77 


319 




French ^.'^ 


'19- 


■ 18 




Library 'Scilence 

i * 
Music 


40 

.V 

J'37 


116 

45 




Nuit^ ing 
ft ^ 


' 78 


22-1 




Social Science 


109" 

/94 ' 


132 




^ «» 
Spanish . > 


146 



,/ ■ 

Table suimnarizes the usage only fot students with individual 

sign-ons. Usage by students in demonstration lessons or in lessons 
using a common multiple sign-on have not; been summarized in the 
project* 

9.6 Studies and reports ' ^ 

Another outcome of the PLATO implementation and demonstration 
was the production of small studies and reports by individual instructors 
groups of inst^^ructors, and members of the CERL staff • A brief descrip- - 
.tion of those studies and reports about which the evaluators liave re- 
ceived information or copies is given in this section- There may have 
been ofher studies of which the 'evaluators were not aware. No attempt 
was made to evaluate these studies • They s^tand on their own merits 
and are presented here only as evidence of events which can be directly 
attributed to the PLATO iru^.lepentation and demonstration* 

^ Two accounting instructors performed comparative studies in their ' 
respective 'colleges of .PLATO and non-PLATO students. One of the* reports 
was the result of a joint effort between a community college instructor' 
and an. associate prof esspr -at the University of Illinois. In general, 
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both studies examined' achievement and attrition ^in PLATO and non- 
PLATO classes in accounting. One study showed, . no.ef f ec t s aitd l^ * 
shoj7e<i_str.ong-l made interpretation of r.esults 

' difficult. ' ' - . 

Two biology instructors ^designed studies in connection with their 
doctoral programs. One study was designed to lnv43tigate the prediptiye 
validity of personality traits on stjiccess in a PIATO course. The other 
was designed to compare achievement^ of PLATO aim uon-PLATO students 
using such, covariates as .a biology prfetest, a test of scientific atti- 
tudes, the Black Intelligence Test of^ Cultural Homogeneity, and a variety 
of biograp|iical information. Proposals describing these studies^were 
provided to the evaluators. - • ^ . 

V 

An additional biology instructor with experience in using PLATO 
developed an individualized program outline for an introductory biology 
course which incorporated a series of PLATO lessons, other audiovisual 
materials (films and filmstrips), and a plan for a series of sequential 
quizzes to implement a "mastery" approach for student's in the course. 
In general, the program outline included a description of the lessor, 
its objectives, .the readings, audiovisual, and PLATO materials appro- 
priate for the lesson, and a series of comments on each of 30 planned 
lessons. 

One chemistry instructor investigated the predictive validity of 
cognitive styles on achievement in several ^LATO chemistry courses. The 
data for this study were collected during the demonstration years, but 
no report or results were available at the end of the, demonstration 

period. Another chemistry instructor compared achievement in one PLATO 

t» - » - . 

and one non-PLATO class for subgroups of items on the ETS topical tests. 

* . • * ' «• ' 

This instructor also tified to obtain information from students who 

dropped out of the PLATO and non-PLATO classes. Obtaining this infcrma- 

tion proved' to, be difficult; but based on information that was obtained, 

PLATO' had no effect on student dripout behavior. Reasons gl^v^n for ' 

dropping .out were pljimarily based on pers9nal problems or dissatisfaction 
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with .the instructor* A third chemistry instructor compared the achieve- 
tnent of PLATO students withvmon7Bf:AT0 students on course material pre- 
sented 6n PLATO. Students who received the PLATO instruction scored 
highe,r; on 'a~^e"lated~test: than studentrsr ^jho received the course material 
in a leetute class format* 

One English iiastructor published a report on a comparative study 
of two PLATO and -two tfon-PIATO - English classes* The instructor identi- 
fied specific errors on themes written by students and examined the 
differential effects of PLATO , on c^ategories of errors* Another English 
instructor kept daily records of three classes, two using PLATO and 
one not using PLATO* The /two PLATO classes differed in that one re- 
ceived rdditional explanatory notes for home study and one' did not* 
Achievement and attrition for the three classes were compared* A 
formal report was not produced prior ,to the end of the demonstration 
periods 

^ * A special study of voluntary usage of PLATO was carried out by 
the CERL English staff at one of the participating community colleges* 
Before being assigned to classes, 1,259 entering students were required 
to take a four week course in grammar^ review* These students were 
informed that 25 lessons appropriate for grammar review were aj^ailable 
9n PLATO, and they were encouraged to use them on their own time* 
Approximately 10% of the students used some of the lesson.s*. A report 
examining the effects of the PLATO usage on the eventual placement of 
thel students and the at Xtudes of the students^was published by the 
CERL^st^ff* ' ' ' ^ • 

Iii mathematics, the CERL mathematics group examined the effects 
of PLATO instruction -on achievement in one area -of mathematics in an 
Intensive three week implementation during which students received all 
of' their instruction on PLATO* Pretests and post tests were administered 
to several PLATO and non-PLATO classes in this effort to assess PLATO *s 
impact in the^fociised area* A report 4n the results of this effort is 
beixig'* prepared by the CERL 'Staff* 
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pne mathematics instructor pbmpared the achiev'emeht of two classes, 
one PLATO and one nori^PLATOr on- a restricted topic. witH the PLATO 
students receiving all ins.truction on the topic on the student PLATO 
terminals. Initial differences between the two>>classes were hot sig- 
nif leant b^sed^oh the instructor's pretest, "Posttest^Mf f erencfe^ for 
the two classes were riot significant. This instructor produced a s^. 
formal report showing thit projected times for lesson completion were • 
substantially underestimated and that attendance in the non--PLATO , 
cla'ss was better than that in the. PLATO class, ^ 



Periodic reports were 'produced by community^ College administrators 
summarizing strengths and weaknesses of t;he PLATO system as perceived 
by sUj>ervisory personnel in the colleges. *In general, the' perceptions 
published in these reports have been corroborated by the information 
given by the evaluatprs in this report* The primary strength of the"^ 
system noted in these reports was the delivery of instruction at *the 
Individual student level. • Other strengths -mentioned were the increasing 
reliability of the PLATO system during the dLemonstratlon and the in- 
iireaslng availability of ECS which allowed the accoiranodation of many 
lessons at the site at the same time. Weaknesses mentioned included 
insufficient numbers of terminals to allow all students to work indi- 
vidually and- the time add effort required to design and program the 
PLATO lessons. In colleges in whicfi the PLATO laboratory was located _ 
in the'^ Learning Resources Laboratory, internal- reports by the colleges ' 
indicate thajt PLATO use accounted * for a majority of the time spent by 
students in the Learning- Resources Laboratories. 

Finally, the* existence of the PLATO system in the community 
colleges has provided the basis for the generation of proposals for 
additional uses, of the system. Papers describing the use of the PLATO 
system as a medium for testing and record keeping for students partici- 
pating in mastery learning courses and as the basis "for a learning 
system for disadvantaged students In G.E.D. programs have been prepared 
by community college supervisory personnel and shared with the 
evaluators. ^ ... ' 



9.7 Summary 

As a result of the implementation and demonstration of the PLATO 
system in ^he community colleges, the participating colleges committed 
some portion of their own resources to supplement funding provided by 
the National Science'Foundation. The colleges gained considerable 
expertise in managing the PLATO system and were able to continue jusing 
the system Independently of the CERL support provided during the demon- 
stration period.^ The .PLATO system was used as a communication mediiim 
between Instructors In different community colleges and between community, 
college instructors and University staff* Community college Instructors, 
participated in University extension courses related to the use of the 
PLATO system. 

x\lthough the demonstration^. was focused on the five targeted subject 
areas of accounting, biology, chemistry, English, and mathematics, 
students in ten other subject areas used PLATO for some of their. instruction. 
The system also provided the opportunity for, and was used by, participating 
instructors to perform small research studies on their own* , ' . 

These outcomes can be considered as side-effects of the implementation 
and demonstration. They are Included in this Chapter in an attempt to^ be 
as inclusive as po'ssible in assessing the edu.cational effectiveness of the 
PLATO computer-based education system. 
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Chapter 10 

\ / Summary and Conclusions 

' * * " - I • • . 

PLATO, (Programmed Logic £or Automatic T^eaching Operations) Is an 
acronjn^ii used to describe a compLter-based education system ^developed 
at the Computer-based Ed ^ t Ion Research Laboratory (CERL) in Urbana, 
•Illinois. Development' oi »c system begaa in the early 1960's and ^ 
r^rogressed through four stcxgfes. The fourth stage, PLATO IV, was de- 
signCb' to operai-ti wiuli 4,000 stu'^ent terminals at yafying distances V 
from the central computer at" CERL. Because Initial assumptions wer e 
not met when the. system was actually implemented; the system has 
operated with approximately 1,000 student * terminals spread throughout 
the United States with a^ few in C^^nada and Europe. 

Each student f ermi,nal consists primarily of a -plasma panel on 
which instruction is delivered to the .student and a keyset by whicb 
£he ^student can interact vith the system ^nd the instru&tion .being 
^delivered. \ The aim of the system is to provide individualized in- 
structiQn to each student. I , , n ' . \^ ^ 

J I^jr^ing the period from January,^ 1972 -through June, 1976,. tHe 
PL&TO ^system was implemented /and demonstrated in, a number of elementary 
schools, community colleges, milit^ary bases, and. the University of 
Illinois. -^Thi's report provides a description .of the implemelitation* 
and demonstration at the coiranunlty college level and an evaluation of 
the educational effectiveness of the PLATO system in terms of its 
impact on participating students, instructors, and collejges. 



10.1 'pescription of the implementation and demonstration 

During i:he period from January, 1972 through August, 1974, student 
terminals were installed in five community colleges. The terminals 
were set tip in separate areas pf the colleges designated as ^LATO sites 
or lauoratorie^. Although it was intended that students w^uld receive 
individualized instruction, it »vas also intended that most of the usage 
'of the svfstem would be*^ scheduled for class' sized units.- ' - 
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. * At the beginning of* the implementation period (January, 1972- 

August, 1974), there was little instructional^material available on 

the PLATO system tljat w^s appropriate for. community college students 

*in the fiye targeted subject areas of the project* During the imple- 

.mentation period, additional instructional materials were developed in 

these five areas: accounting, biology, chemistry, English, and 

mathematics, Th^ development of these instructional materials, In 

l^^^^^ * \ V units ordinairily referred to as PLATO lessons, ^was a more difficult 

^""""^ ' / \ \taslc than had initially been anticipated by the developers* It was ^ 

projected that community college instructors would learn the programm- 

ing language (TUTOR) easily and develop their own lessons for their 

courses r Experience soon demonstrated tHat community college ins true- " 

tors would not develop an adequate supply of* lessons for a demonstra- | 

^ tion period to begin in September, -1973, as had been projected originr- « 

"^ally. Additional, funding was provided to the implementation and . , 

demonstration project to employ additional staff to, develop more 

PLATO lessons in the five tairg^etjed ^suhoect areas and to provide the 
* . * " • ^ , 

^ necessary liaison with community college instructors in preparing for 

' . ^-ind carrying out fehe 'demonstration. * ' ^ ^ 

By August/^1974, an initial core of lessons in the five , targeted 
''subject areas had 6een developed, plans for integrating PLATO Tessons 
into appropriate college courses had been foifmed, staff had been assigned j 
by the community colleges to the PLATO sites to handle sch^uling and' 
provide assistance to instructors, and a group of instructors in each 
college had been identified as- willing to use the PLATO materials in 
' their courses* * , ' 

The demonstration period'began in September, IfJ^* It had been, 
projected initially that 200 to 300 students in each;Of the five subject 
areas would receive PLATO ins true tj.on with each subject area represented 
in at least thr^^' c^tlleges ♦ The usage in each of the four^ semesters 
of the two demonstration years greatly exceeded the initial projections. 
However, the average amount of- time spent by students in using -PLATO ^ ^ 
was less than had been originally projected. The initial projection X 
was that studentt^- would receive about one-thi. d of their instruction 



ERiC . , - ■ ' '187 



-174- 



on PLATO* Very few instructors, used PLATO that e'xtensively* 
There was wide variation ia'the extent of usage across colleges, 
courses, classes, and individual 'Students. Nc PLATO curriculum was 
prescribed for any particular course* Instructors wiere fre to use .the 
system as much as or as 3ittle as they desired* Instructors exercised 
this freedom. ' ^ ^ 



:he 



In the ilirst demonstration year, PLATO was-.us^ed in many different 
courses in thfe five targeted subject areas. In many instances, 
instructors v/ere still becoming familiar with the available PLATO 
lessons ^n^l used PLATO to ^ small extent. By Che second semester\of 
the first demonstration year, it was possible to identify rather \ 
accurately those courses in which biiiciljie numbers of students were 
using PLATO - the courses that would be. most appropriate for evaluating 
the impact of, PLATO on^stud^nt attrition, achievement, and attitudes. 
Howeveyy even in the targeted courses, there was wide variation in the 
amount *^of time spent' using PLATO across the sections in each course 
and even across students within the same class« Jhis situation was 
consistent with the "general aim of providing individualized instruction 
b«t it prevented any pre-treatment identification of differing modes 
of implementing the PLATO system across students a^id classes. In 
large part, the treatment feceivstd by each"stu3ei\t Was unique. 

Therefore, in de]pigning the .evaluation, treatii/ent classes were con- 
sidered as those classes in which PLATO was »sed inV whatever way the 
instructors and stild«».nts actually used- it; comparison classes were 
classes in which PLATO was not used. This approach to the evaluation 
seemed appropriate in this real world implementation and demonstration. 

Some flexil^ility remained for post-hoc analyses of effects of different 

/ 

treatments if the c^ata revealed distinguishable categories of treatment. 

. ' ^ ^ ' *" 

In general, however,' the evaluation was designed to be responsive and 

^non-re'active.. The only Interference by the evaluators was in collecting 
data from both PLATO ai3d non-PLATO clashes, the observation of ho 
more than tluree PLATO sessions in any one class, and 'the attempt to ^' 
build in some cozitroi o!7er instructor dififerences across cond^ion^ ' 



by" reguesting partici^^^ ting" PLATO users to teach som6, of their ^sections 

without using PIATO^ ■ - , * . ,^ * " t 1 / 

< %' ^. - • 

. * - * " . ! ' ' 
Ih general, it seems* fair to conclude, that the implementation 

' ' • ^ ' . ^ . ^ , ' i/ 

and demonstration of the PLATO system in the community colleges was 

^ccosiplished in accordancfi with the prigiiia'l intentions, and projections' 

of the developers^ The" nardwai^e and , communication system proved to 

l>e reliable. System craehes and malfunctioning terminals were rare 

and consiffered'only.ajs -inor ptoblems by instructors and s\:udents. 

In ob^Mving I'LATO classes, the independent observers, reached this 

saine cohcluslon. Tlie oarticipating instructors were able Jto" set up 

indices lessons or^'use a ^special routing system in Eng^^h to pro- 

/ * ^ - . " 

vide instruction foj; their students. . Instructors and sttia«iics generally 

-regarded the lessons, appropriate for their jinstxuction. There were • 

few' instances when students^were not able to' access a desired lesson, , . 



The system^ while supporting 1,000 terminals, was' able to satisfy, the 
demands of many students Jttidying different lessons at the sane time. ^ 
Based on. the observations of the evaluators, the students did use the 
system in an interactive mann.Br, Students generally liked the fact 
that they could interact with the instructional materials and receive 
help when they needed it* although there was a need iiidicated for ^ 
additional help in some Lessons. 

For the readeniwho Is* interested in, knm'lng whefiher a large 
. . . / ' , " 

computer-based education system like ?LAtO with terminals at varying • 

distances from the central computer can work well as a medium for the! 

delivery of interactive instructional materials to scudentfs, thfe i 

' ^ ' I ^ c- ■ . 

answer is a definite yes based on this implementation and demons tra- 

- 1 ^ - - >- 

tion. The same medium also provided the opportunity for, and was-^ - 



used^ extensively as, a communication medium between -instructors and 
support staff at the central computer facilities, and between ' 
instructors at different local sites. And, the same medium provided 
the opportunity for, and was used extensively as, an authoring medium 

for -the design and progjramming of instructional materials with virtually 

' , _ _ __ ^ _t _ . _ ■ ^ ' 

immediate feedback of the material in a student node for try-out and 
revision. — ' 
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Based on this Implementatlop and demonstration, this large 
computer-bashed education system, ELATO, worked well as a medium for 
the delivery of interactive instructional materials to^ students, at 
^terminals at varying distances from the central computer. ^ 



10.2 Design of the evaluation ^ * ^ \ — 

The firsts major task in the evaluation, after p'otential courses 

had been Identified, was to develop valid assessment instruments for 

the evaluation* Curriculum outlines, were obtained for the targeted 

courses and studied' by\ Educational Testing Service specialists in 

accounting, biology, ichemistry, Englisji, and mathematics. The ,EtfS 

' I . ~ * • * 

subject area specialists tlien met with members of the departments in 

the participating colleges anvi formulated specifications for pretests 

i . } '\ - - r ^ " \ ' 

and posttests. Six* pretests, two. in biology and one in each of ^the _ 
other subject areas were developed. The curricula for courses In the 
53rae targeted subject area differed from college to college. In' order 
to insure the validity of ^he posttests and the subsequent evaluation, 
ETS tailored the j)o3t tests to each college in all subject areap except 
English. In Englislj, instructors agreed on a commorv posttest across 
the participating colleges. In chemistry, instructors 'preferred 
topical tests to be administered at various stages du:^ing tjie semester. 
In the ofeher three, sjubject areas, posttests tailored .to each course in. 
each college' were dej\3teloped . The posttests were common^ across the 
K:lasses within each jcourse. In all, 41 separate tests ,we^e developed 
an(3 field-tested in the first demonstration year. Thes6 were, revised 
at the 'end of the first demonstration year ailid ^administered id the 
evaluation during the^secT>nd demonstration year. * . 



In the d^ea .>pf 
stionra 



treatment quest] 



attitude assessment, prctreatment and|>£pst- 

ires were developed for students.^ Memblers of the 



dev^^loptnent staff ani instructors in tue colleges assisted in the 
dcivelopment of these instruments. The student questionpaires were 

field-tested in the first demonstration year and revised for use in 

X / ' 1 i 

the evaluation-lju.thfe second demonstration year. , 



I 

i 
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Based on interviews with tlie^ developers and instructors, and - 
on. observations of the PLATO system during, the first detaonstration . 
yeat, the ev^luators developed three instructor questionnaires for 
wasses^ing tiie impact of the"?LATO system on instructors. Newly 
developed assessment ipstiiuments were not required, for studying the 



i^npact of PLATO on student attrition. \ ' ^ ^ 

■ ■ -\ " ^ - ■ ' /• 

A comprehensive observation ii^trument was constructed for the ' 

collefction of data on the activities and behavior of students*, instruc- f 

tors, and jpejcsonnel in the PLATO sessions. -JThis instrument was also 

based on Iptferviews with the development staff and £he participating 

instructorj^^^ps well as on observations of the PLATO system during 

. * the first demonstration year. . ^ ^ 

. * . ^ ' . / 

^ - ■ ' . r / 

Plans'^^^ere also formulated for collecting information about the « 

* • * r . / * * 

curriculum development effort of the project. These plans included ^ 
attending various ktaff meetings and informally interviewing instruc- 
tors and other community college and develoDSent staff. Virtually 
all meetings related t;o this component were attended by an ETS staff 
member and minutes of the proceedings were recorded/ Finally, the evalua- 
- tioni)lan included the collection of^ information on side-effects and'' 
nniscellaneous lu^tcomfes of tjhe implementation ani^demonstration by * ^ 
requesting co of all reports, minutes, '.and memoranda •ii^cul^ted by 
developers an com munity pollege staffs A great deal of personal 

, ' contact with the participating instructors was a final sourde of _ 

* p \ * * • * 

information on unanticipated outcomes. V 

In order to implement, the basic design for the collection of 
comparative data in the areas of attrition, achievement, and attitudes^ * 
instructors who used, the PLATO system during the first demonstration 
^ year were invited -t^i-foniy the basis for a balanced design. Such a 
design reqi^ired that the same instructor teach ,bb,th a PLATO and a. 
non-PLATO class- whenever that was possibl^^. Many instructors agreed 

" — ^ to cooperate in this if it could be worked out within, the constraints 

of each departments Departmental Chairpersons in eacKpartitipating / 

/ college were alsp asked to cooperate in implementing the design by 
scheduling instructors ap'proprTately . The^ tentative design was . 
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revised continually until registration of students d«;ermined the 
actual number of sections available in 'each course ana teaching 
assignments had been firmly schedulecK This approach resulted *in 
a relatively powerful "yoked" design.being implemented. The design 
was "yqked'^ in the sense that many instructors were identical across 
the, treatment and control conditions thus providing some control. over 
Instructor effects. When it was not possible to obtain comparison 
classes with identical instructors, other non-PLATO instructors were 
asked to participate in the evaluation as. control classes* 

The basic designs implemented in the Fall 1975 and the Spring 
1976 semesters, Tables 3.1.1 and 3.1.2, are reprinted, in this chapter 
as Tables 10.2.1 and 10.2.2. In the Fall 1975 semester, 62 instructors 
and 107 classes participated in the evaluation. Iti the Spring 1976 
semester, 34 instructors and 59 classes participated in the evaluation. 
In the Fall semester, there were 19 potential populations to be studied. 
In 13 -populations (all except English), distinct posttests had been 
developed to Insure valid assessment of achievement. In English, a 
common posttest was used across all courses and colleges, and later 
analyses showed that- these populations could be pooled. In the second 
semester, there were 13 potential populations to be studied. Later 
analyses again showed that the English populations could be pooled. 
In spite of the pressure to optimize the usage of the PLATO system 
during the course of the project, these designs were maintained during 
the evaluation, an indication of the excellent cooperation of the com- 
munity college personnel 'in carrying out the evaluation* 

\ . ' " 

« The analysis strategies .employed in the evaluation consisted 
primarily of fitting a mathematical model to the empirical data and 
estimating the effect of PLATO on the dependent variable (attrition, 
achievement) with initial student ability, instructor effects, and 
college effects taken into account when appropriate. The analysis 
strategies included a' study of interaction effects and provided the 
capability of replicating effects across semesters and verifying 
effects on identical instructors* - 
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Table 10.2.1 

Evaluation Design- 
Fall 19.75 - 



Course 



Business 101 



Biol<4y 101,111 



College I 
. P NP 



Al 



Dl 
D2 
D3 
D3 
D4 
D5 
D6 



A2 



Dl 
D? 
D8 
D9 



College II College III College IV 
. P NP . P NP 1 NP 

^1 

C2- 



Bl 



Bl 



\ 



Fl 
Fl 



Fl 



C2 
C2 



CI 
C3 
C4 



Biology 102,112 



El 
E2 
E3 



E4' 
E4 



Chemistry 101,121 PI PI 



Ql . Ql 
Q2 Q2 

Q3 



Gl 


Gl 






Gl 


Gl 
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lable 10.2.2 

Evaluation Design 
Spring 1976 
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Itt the area of attitude assessment, factor analyses of the atti- 
tude data ,s>owed that the construction of attitude scales was not 
justified by the empirical data. Therefore, the PLATO and non-PLATO 
results were analyzed at the item level In addition to comparative 
data, descriptive data were also collected on PLATO and non-PLATO 
students. Descriptive analyses were used to analyze and summarize 
these data. * ' 

The data collected ^n observing PLATO classes, in attending 
meetings, and in personal contacts with development and community 
college staff were summarized descriptively and an^cdotally as appro- 
priate. > 

In summary, the evaluation desiga was implemented, reliable and. 
valid data were collected, and the mathematical model and analysis strate 
gies worked well in fitting the data and providing intierpretabl^ re- 
sults which are summarized in the followirig sections. ^ 



10.3 Impact of the PLATO system on students' \ ' 

Based on the analyses of data collected in 162 classes across the 
five targeted subject areas of accounting, biology, chemistry, English, 

\ o 

and mathematics, in four community colleges, and the , two semejpters 
(Fall 1975 and Spring 1976), the PLATO system had no effect on student- 
attrition. Estimates of the impact .PLATO in 32 populations resulted 
in 18 estimates in the positive direction and 14 in tt\e negative di- 
rection. Of the 32 estimates, five were significant (^^< .05), four 
in the positive direction and one in the negative direction. One of 
the significant effects disappeared when the yoked nature^of the design 



was used to check the effect for identical instructors acrdiss the 
treatment and control conditions. Three of the effects werd^^ completely 
confounded with instructor effects and, in view of the overall results, 
could be 'readily attributed to instructor differences. The reaaaining 
significant result was verified for identical instructors usingxthe 
yokad nature of the design. T^us, a general conclusion of no coni^istent 
effect on attrition was' well supported by the data. 



\ 



In the outcome area of student achievement; PJATO effects were 
estimated Un 23 populations. Of the 23 estimates ^ 11 were in the 
positive direction and 12 in the negative direction. Five estimates 
were significant (p < .05)^ four in the positive direction and one In * 
the negative direction. None of these effects was replicated across 
semesters. In two cases\ the effects were significantly reduced when 
the yoked nature of tl^e design was used to verify the effects^ for 
identical instructors across the treatment and' control con'dltlons. 
In. two additional cases (both positive) , PLATO and Instructor effects 
were completely confounded. It was not possible therefore to verify 
effects with identical instructors. In light of the overall evalua- * 
tion; it seems plausible to consider these results as due to Instructor . 
differences. In one case^ a negative PLATO effect was found in otie 
population ^with only one instructor teaching both ?LATO and non-PLATO 
students. This effect therefore could not be further verified within * 
the population. ' - 

In light of the overall evaluation » it can be concluded that PLATP, 
had no significant impact on student achievement in this implementation 
and demonstration. ^ t> . 

_ ' ... 
* The impact of the PLATO system on student attitudes was a generally 

favorable one. In comparing PLATO and non-PLATO students, ^ the PLATO 

students showed significantly more favorable attitudes toward computers 

and computer-assisted instruction than non-PLATQ students. However » 

these attitude differences were not reflected in other areas of com- 

parison. Large^ and approximately equals percentages of PLATO and 

non-PLAT0*student8 felt challenged to do their best work» thought th^t 

they received individual attentionj. felt f re*e to ask questions and ^ 

express* opinions^ often discussed their course material with other 

students » did not find it difficult to get help when they didn't under- 

stand the material in their course » and would recommend their respective 

courses to their friends. These results tend to disconfirm some common 

belief stereotypes about computer-a^ssisted instruction » but they also 

? ' ' ' 

* * * 

show that PLaTO and non-PLATO students did not differ Mxich in arias 
other than^those related specifically to computer-assisted instruction.' 
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Based on responses .of PLATC students In the evaluation, students 
^who used the PLATO system generally viewed the vikrlous characteristics 
of the system favorably. About half the students thought that ^course 
material presented on PLATO helped them learn better than cpu^se material 
presented in class lectures. Large percentages ''of the students (70%-90Z) 
continued their instruction on PLATO beyond the end of the class period^ 
liked the fact that they could make mistakes without embarrassment, 
thought that PLATO made .helpful comments pn their work, thought that 
PLATO made good use of examples and illustrations, liked the fact that 
they could take Dart in their instruction at each step. in the lesson, 
and expressed the. desire to' take .another course using. .PLATO. Very 
large percentages .(88%) disagreed thax u^ing PLATO ^was dehumanizing or 
boring. Of course, there is a danger ^^hat these, percentages are in- 
flated by a halo effect But they are not reflections of a simplistic* 
^evd^ion to PLATO A very large percentage of students (83%) stated 
that' they would not want their whole, course taught on PlATO. This re- 
sponse shows some discrimination on the part of the students. In 
addition, these favorable attitudes were corroborated by the observations 
of the PLATO laboratory sessions by the evaluators. 

Based on the observation of some 2,800 students iii 177 PLATtt 
laboratory sessions , <&the evaluators have corroborated many of the con- 
clusions drawn from th^ self -report data provided by students. In- 
s^tructors weire present in 97% of the observations and generally circulated 
about the laboratory providing assistance to students. Other site 
personnel provided assistance to students especially at the beginning 
of the semester* Thus, students were not isolated from human contact and 
were able to request and receive help very readily. Students tended to^ 
interact with each other as well as with tlie PLATO system. They were 
/ generally Vfry attentive to their work, used the PLATO terminals with, 
facility, were relaxecf and enthusiastic, were active rather than passive 
in their interacting with the PLATO .system, and were generally neither 
confused not: frustrated. 
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Based on responses of non-PLATO studentn in the evaluation, a 
large percentage of the students (80%) knew about the PLATO terminals, 
had been shown how the terminals worked (A8Z), and had discussed PLATO 
with other students and their Instructors (52%) • A majority o£.the 
students (54%) stated that they would like to taK^ a course In the next 
semester using PLATO. These results Indicate the desire of many stud- 
ents to use PLATO if the opportunity is presented. 

In assessing the impact of PLATO on students, both comparative 
and descriptive data have been used. In the areas of attrition and 
achievement, data on both PLATO and non-PLATO students were collected and 
compared within the context of a partially-balanxied evaluation design. 
No evidence of- a significant impact of PLATO on student attrition or 
achievement was found. In view of the large ntimber of students across 
five targeted subject areas, four colleges; and two semesters whc^ 
participated in the evaluation, it seems reasronable to conclude that 
the search was adequate and that , in this implementation- and demonstrate 
tlon PLATO had no effect on student achievement or attrition. 

the PLATO system did have a significant positive impact on 
student attitudes toward computers, and computer-assisted instruction. 
Based on comparative data» PLATO did not have a significant Impact 
on more general attitudes of students toward their instructional 
experience. Based on descriptive data, the PLATO students viewed 
their PLATO experience favorably and this favorable response was 
reflected in their enthusiastic and diligent behavior in the PLATO 
laboratory ap observed by the evaluators. 

10.4 Impact of thfe PLATO system on instructors \ * 
\^ Based on the instructor questionnaires completed, the observations 
of the evaluators,. the continuing usage of . the PLATO system, and per- 
sonal contacts of the evaluators with instructors In meetings, workshops, 
correspondence, and personal conversations, the Impact of the PLATO 
system on instructors was a generally favorable -one. Although most ^78%) 
instructors did not perceive the use of PLATO as leading to a decrease 



in their" workload, and a third (33Z) thought that using PLATO actually 
increased their workload, the vast majority (88%) of the instructors 
intended to definitely or probably continue using PLATO in their courses** 
More than half of the instructors (59%) expressed their Interest in 
using PLATO more if. more lessons and terminals were available. Many 
(43%) instructors designed one or more PLATO lessons. A sizable number 
(29%) programmed at least one lesson. Some instructors (9%) designed 
eight ot more lessons, and some (6%) programmed eight ^or more lessons. 
Thus, users of the system did participate In the curriculum development 
effort as projected by the developers in their Initial plans. 

The participating instructors viewed the various components of 
•the PLATO computer-based education system favorably. The vast majority 
(72%-86%) judgeJM4ie^umb|||{ and content of the PLATO lessons; the 
clairity'bf the materials presented, and the use of examples and illustra- 
tions in the PLATO lessons to be adequate or very adequate for their 
students. They did not perceive the, PLATO system as having an isolating 
effect on students. Although 47% tliought that PLATO^iad-no effect on 
the amount of contact they had with students, 39%^ thought they had more 
contact with students because of PLATO. Only 15% of the Instructors 
thought that their contact with students was decreased because of PLATO. 

Of those instructors who participated in the various extension 

bourses provided by CERL staff members, 97% considered the courses 

moderately or very helpful. Of those who had interacted with the CERL 

.liaison staff, 96% considered their contacts with the development staff, 
» 

members moderately or very helpful. At least 98% of the instructors 
considered their contacts with the local site coordinators to be .moder- 
ately or very helpful. A large majority (80%) considered the local 
coordinators very helpful. On the basis of these results, the manner 
. in which the PLATO system was implemented and demonstrated was viewed 
very favorably by the participating instructors. 

Although Instructoi: comments were &^:herally favorable, they were 
not simply undiscriminating. A large Mnority (34%) thought that 
determining the correct answer for-'PLATO was a, difficult or very 
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difficult task for students. A sizable minority (i9Z-2AZ) judged the 
^llowing aspects of PLATO to be difficult ©r very difficult for^ 
/stud^ts: getting out of a lessont getting Into a new lessoni| inter- 
' preting the PLATO vocabulary » and using help-type keys* On the other 
hand^ few. Instructors (2Z-7Z) considered signing-on, signing-off, 
using the*indext or locating the*" correct lesson to enter as difficult 
for students. ^ • . ^ 

The large majority (80Z-83%) of the instructors judgctd PLATO to 
have a positive Impact on student attitudes and achievement » and a 
sizable majority. (63X^6AX) judged PLATO to have a positive Impact on 
^ student-student ^ahd ^student-instructor interactions. On the other 
hand, the great majority (77%) of the instructors would definitely \ 

hot want to teach^ their entire course using, PLATO. \ 

~ • • • " * ^ 

Although these generally positive comments of instructors are 
favorable to the PLATO system as it was Implemented an4 demonstrated 
in this project, there was some additional evidence In the evaluation 
^ that tended to temper this Interpretation somewhat. 

The instructors who taught„J)Oth PLATO and' non-PLATO classes 
tended to Judge their PLATO classes less favorably than their non- 
PLATO classes on ability, motivation, and achievement. Given the 
generally favorable assessment of the inq;>act of PLATO on student 
attitudes and achievement by instructors. It seemed reasonable that 
these general Impressions would be reflected in the specific compari- 
sons of real PLATO and non-FLAIO classes. Assuming that the classes 
were similar in ability and achievement (which the evaluation tends 
o confirm), the Instructqy judgments in these specific cases appear 
to be somewhat harsh on the PLATO students. Because instructors had 
no control over the pretests and posttests on which the study of 
achievement was based, there was no possibility of any self-fulfilling 
prophecies affecting the data analyses and results. Our speculation 
is that instructor expectations, based on generally favorable attitudes 
simply were not fulfilled, and instructors tended to view the PLATO 
students less favorably than the real situation warranted. We cannot. 



/ 

^rove thls» of course. The specific questions that were asked oay 
have been confusing. Instructors may have Interpreted tliem In wy^ 

not intended. They may have ^sed criteria for their judgments vhic^ 

/ 

are not clearly apparent.. Of those who stated a preference in teaching 
their- classes, a greater percentage preferred -teaching their PLATO 
classes than their. non-PLATO classes^ ' ' * 

Information regarding the impact of PLATO on Instructors j^o were - 
not tu)ing the system wa^ collected from those, instructors whose classes 
participated as .comparison classes in the evaluation. In general, * 
there vas_a considerable impati^ on these instructors. The vast^^ipajl^rity ' 
(7lZr-792) had obs^erved PLA^TO in operation and had discussed* the PLATO 
system with their colleagues and students;^ Approximately half of ' the^ 
Instructors were interested in using PLATO as part of their instructional 
activities. At least half agreed that some* of lEhelr students 3eeme<i 
favorably impressed with PLATO, that they would feel comfortable using 
PLATO as part of their course instruction, and that PLATO was a valu«* 
able resource in their institution. More than half thought that PLATO 
was not dehumanizing and taat it di4 not suppress student creativity* 
" A sizable minority of the non-PLATO instructors (29%'-36X)" were not 
willing to rate the impact of PLATO on student achievement, attitudes, 
and completion rates; on student-instructor and student-student inter- 
actions; and on faculty duties and responsibilities. Ot those who 
were willing to hazard an opinion, they were more generally positive , 
than negative in their impressions. 

To summarize the ln?>act of the PLATO implementation and demonstra- 
tion on instructors. Instructors were generally enthusiastic about and 
coBmltted to the PLATO system. In Judging the Impact of the PIATO 
system on students, the data provided by Instructors are not .conclusive. 
In general, they judged the impact of PLATO on student attitudes and 
achievement to be positive ^ In the specific classes in this study, 
their judgments reflect a less cpnclu^ve jtidgment. 



10.5' Impact of the PLAtO systea on the. cowunlty colleges 

In addition ,tt>J the Impact of the PLATO c<Nq>uter^ba8ed education 

system t>n students and* instructors, there were other identifiable 

effects of the implementation and demonstration on the«coimaunity 

colleges in a broalier sefti(e» The colleges- provided significant^funding 

• " * * ^ 

to cover some of*the cojomunlcation, jKlntenance, and insurance costs 

of the system. They provided staff mtebers for the PLATO sites to ^ 

handle the scheduling of classes » to maintain the terminals, and *to 

assist .instructors in using bhe system. They provided released«Jt.ime 

[ for some teachers to work *6n' lesson development and organize the efforts 
of the various subject matter instructor groups. They provided addl-^ 

I tional supervisory staff uiio prganlted the overall management of the 

PLATO effort and investigated additional areas of usage of the system 

in the colleges. They provided significant support for the^project ^in 

the central administrative offices. This support was especially helpful 

^to the evaluation effort. They provided access to student, records at 

1 

the central offices. 

» . * ' .■ " • * ^ 

The central supervisory personnel have published studies and 

reports about the implementation and demonstration and hav<; solicited 

additional funding for pontiniiing and expanding the use of tihe PLATO 

.system. Si^veral instructors and site personnel performed' personal re« 

search studies based 'on the PLATO implementation and demonstration. 

PLATO had a clear Impact on the communication between the community^ 
colleges and the University of Illinois^ through the Coflq>uter-ba8ed 
Education Research Laboratory as yell as between the community dolleges^ 
themselves. In the last semester of the demonstration year, the com- 
munity colleges began vorkixig independently of CEBL In^assigning/i^pace 
pn the system for courses and classes across the colleges. This re- 
quired considerable communication between the colleges.' In addition, 
the communication between instructors in the different colleges in 

developing lessons can be considered an impact on the colleges themselves. 

♦ * 

Perhaps the most significant impact of the sysdam on the colleges 
was their continued usage of the system beyond the initial externally , 
funded demonstration period. . . ' 
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10.6 Inplicatlons of the evaluation*, / 

In this final section of the report,^ we present some implications 
o£ this evaluation based on our "pdrsonal^ insights which h^ve resulted 
from a close association with the funding agency (th^ National Science 
Foundation) » the PLATO development and implementation ^taf f (Con^uter- 
based ^ucat ion Research Laboratory) ^^-and* the participants in the coin* 
munity colleges over a period ^of several years. Whether or not jtKese ^ ^ 
p€;rsonal insights and implications are useful for determining policy « 
in the future will depend upon'^eir relevance to issues under - consider-- 
^tion and the alternatives available to decision^ makers. 

■ ■ '.. ■■ ■ \ ' ■ ■ ■ ■ . ' . 

> Our Responses to three important, questions nay provide infonration 
for the decision naket» the potential user^ and the educational research 
community: (1) Why did the PLATO' impleON&ntatibn gain such high user • 
acceptance and commitment in the absence of clearcut performance ad- 
vantages? (2) What is the necessity and/or usefulness. o£ an evaluation 
performed by an independent evaluator? and, (3) Wa^t are the implications 

for further research in the area of'computer-based.'education? 

r % ' ^ ' 

Wh^ did the PLATO implementation gain such high user, acceptance 
and connltment in the absence of clearcut performance advantages? ^ 
There is undoubtedly no alngle reason why high user acceptance occurred 
in this project. The instructional delivery system was technically ^ 
reliable\and wa^ so perceived by instructors* The CEBL liaison staff 
provided considerable assistance and support to instructors. The 
various components of the ^system were viewed favorably by instiructors 
and students. The participating colleges invested their own funds in 
the project. The central administrative staff encouraged and supported 
participation. If. any of thelse factors had beeii missing in the Imple- 
mentation^ 'user acceptance may have been affected negatively. 




Yetp based on our personal insights » we think these factots^vere h 
necessary iut not sufficient to account for high user acceptance, ^e 
believe that the additional factor that caused high user acceptance was 
the control that the instructors had» and perceived that they had» 
over th^ system. At the most fundamental levels the system was QOt^a 
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threat to, their curijent instructional proceduree. They were not re- 

quired to use PLATO foj: any specified time nor to use any specified 

^ material ; _ If jihe v used PLATO a^ all, it was because they decided to 

'lise .^LATO, if they used specific materials,^ it was because they chose 

the'materia^ls^^^They set up the lesson indices for their students. 

Instructors could use the course records^dn PLATO to verify student 

usage 4f they desired. But, they were not required to do so. If they 

4®?^?'®^-°^^ specific day not to^We PLATO, when the_j:las.s„ w§s Scheduled- 

'^to u^e lt« ,thev were not reguixed to use ijt. ^ \ 

- . \- ■ . • ^ ■ \ 
.Admittedlyv^ there was some pressure at^ the local sites to opt^ize 

the use of this costly medium,^ but the evaluators. observed no feeling6\^ 

"of pressure to use the systdn on the part of instructors. Although 

some instructors^Teceived feleas¥d tim^ Wessons and plans v 

for integrating PLATO lessons into their established curricula, and some 

instructors may have"t>een motivated to take the PLATO extension courses 

In 'order to^fulfill academic credit requirements, we observed .no anxiety 

on the part of Instructors to^use the PLATO system. extensively or In ^ 

specified ways.. Our request of instructors not to use PLATO in some 

sections ia order to implement tft^ evaluation design wad well receiyed^^ 

The reason for this was probably the one phenomenon at work. The instruc 

tors were hot .threaterifed by the evaluators ^r the. evaluation. This lack 

of ^tudety. was obvious also in the PLATO site personnel. There was, some 

concern that our request that PLATO instructors teach some.- clashes not 

using PLATO would decrease PIlATO usage, but site personnel and the CERL 

development staff readily found other instructors to take up the slack. 

, Therefore, just as learner control of instruction is a goal of . 
some instructional ptograms, we think instructor control, present to a 
great degi^ee in this implementation ancl demonstration, ±s the primary 
reason for the hfgh user acceptance of the PLATO system. ^ 

What Is the necessity and/or usefulness of an evaluation performed 
by an independent evaluator? This question .is of continued interest 
-to a wide variety of audiences, including the developers, funders, and 
.evalisator's; the educational coimnunity interested in the potential of 
computer-based education; and to the research community. 
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It was not self-evident at the beginning of the project that the 
constraints and limitations of the real-world sittiat ion would be suf- 
ficiently flexible to support- the--lmpl€menta^ion--and-d€monstrat-ion- of 
the PLATO project and the corresponding evaluation* A major hurdle 



was gaining the support and cooperation of instructors with other de- 
mands on their time and interest already in i>].ace« This project has 
shown that if sufficient resources are allocated, such projects can^be 
implemented in real-world settings* ^ ^* , 

X * - \ \ . • 

Evaluators are often just about ^s popular as tax collectors, but 

their- presence tends to encourage the developers to maintain their 

"ThrTi5t--iTr~d±rectr±ons~-that~produce" measurable outcomes • There is need 

for continuing flexibility in approach as modifications become necessary 

to deal with real-wotld* constraints. Independent evaluators^ do not 



necessarily provide all the information desired for formative purposes 
nor all, of the totally conclusive and unambiguous information desired 
for su mm ative purposes* They do provide^ a^ useful buff^^^^^ the 



developers and the decision makers. They work closely with the developers 
and, because of this, are able to understand more fully the complexities 
af the project and the realistic compromises made in molding ini£:ial 
goals to meet the requirements imposed by re^l-world constraints. The 
independent evalujators are useful to the decision makers in that they 
can design an, evaluation to provide the^ kind of information that they 
perceive as useful to the decisii)n makers. The independent evaluators 
thus ^provide an important communication' link between implementation 
Staff and decision makers, safeguarding the former frpm delivering too 
little in terms of Interpretable information and restraining the latter^ 
froia requiring too much in^ terms of ^totally conclusive results. 

Independent evaluations can be rejgarded ^s assuming this two-fold 
responsibility^i Oa the one hand, the evaluation should not react with 



the project -so fundamentally that the final prbject is significantly 
different from that which the developers originally envisioned. On the other 
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hand, the evaluation should provide sufficient constraints so that the 
project will yield information-useful to the decision makers^ The 
implication of this evaluation is~that such a two-fold fesponslblllty 
can be fulfilled with considerable success even in large-scale real- 



vorld implementations and demonstrations* 

.... . • ■ 

Within the resources available for an evaluation effort, and in 
response to the original goals of the project, the limitations imposed 
by real-world constraints, the general expectations expressed by the 
funding agency, the input of various consultants during the course of 
the project, a very substantial amount of information can be collected, 
sumiaarlzed^ and^interpreteaT ~Tocuslrig~fte^f f of^jTlnb^ the' direction 
x>f -internal and formative evaluation or requiring developers^nd-par- - 



ticipants to accomplish small but well-controlled artificial experiments 
may result in the collection of less interpretaVIe Infomnatlon for 
decision makers. Consultation should be continuous and intensive, in 
"order to maintain a continuing understanding of changes and modlf icatians 
made during the course of the project and to avoid misconceptions and 
false expectations. 

What are the implications for future research in the area ot 
computer-based education? Although students were generally favorable 
in their impressions of the PLATO computer-based education system, 
there was a minority of students who did not like using PLAt^O, who 
considered using PLATO dehumanizing and boring. A useful area for 
further research would be in the"dlrectlp:^\f providing PLATO Instruc- 
tipn on a voluntary basis at the student level. Although the majority 
of students and Instructors in this study stated that they did not 
want the entire course taught bn PLATO, there are undoubtedly a range 
^ of strategies fot using PLATO that can be planned, implemented, and 
evaluated within the context of an Integrated use of the system in the 
ongoing instructional setting. As more lessons are developed for the 
PLATO system, planned variation in the use of PIATO sHould be a fruit- 
ful area for further '^research. - . ^ 
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In addition to manipulating the medium to provide more or less 
computer-based instruction o# differing strategies for the delivery 
of instruction, further resedrih.on the instructional materials th^- 
Helves-^ould be useful. During the current -implementat^ion and dev^op^^ — 
ment project, Inst rue tioijal materials were produced under serious time 
— consXtMnl:s^^d-were-conttmia *As-lessons, ^nd_groups._pf — _ 

lessons, become more stable, further research can be carried out to 
evaluate in focused studies the educational effectiveness of carefully 
designed lessons which cq*er^ d^^ertaln topic-\pr unit of instruction. 
The general thrust in the iiiltlaL PIATO implementation and demon- 
stration project was to encourage instructors to design and develop their 
own lessons. A beginning was made in developing peer reviews of lessons 
' and strategies for field testing le ssons^ on sm all er groups pf student s. 



This beginning should be expanded iiito a^more detailed and thorough 
process for evaluating specific lessons witfilix tTie^TISTO systei5i7^"The 
evaluation of specific lessons or groups of lessons woald require that 
Instructors sacrifice some of thfe freedom that was so evident in the 
initial implementation and demonstration. The-experience galnecj.ln the 
evaluation leads us to. believe that Instructors would cooperate and be 
Interested in such research studies* , ' 

10.7 Conclusion ^ •'^ 

Based on the data collected in the community college project, the 
PL\TO computer-based education system was Implemented and demonstrated 
essentially as had been projected in the initial plans of the developers 
at the Computer-based Education Research Laboratory, The system provided 
. a medium ffer instruction with substantial appeal to both students and 
Instructors. The PLATO system had no consistent positive nox negative , 
effects on student achievement nor attrition. The cooperative effort 
between Instructors and developers was successful in that a substantial 
number of PLATO lessons were designed, develope^,, and Integrated into 
ongoing community college courses in the five targeted subject areas. 
The usage of PLATO by students and instructors exceeded the initial expec 
tationa of the developers although the extent of usage in classes was 
somewhat less on the average than 'had been projected originally. Based 
on the personal insights of the evaluators, the critical factor which 



accounted for the high acceptance and usage of PIATO was the control 
that instructors had, and perceived that they had, over the use of the 
-system; — — — — — . . ... _ - * 

.JEhls JLnitlaJ^ evaluation. ^of the implantation a nd demonstrati on of 
the £J^0 IV computer-^based education system in the ^community college* 
provides a comprehensive base of, information about the impact of the 
PLATO, system on students, instructors, and colleges. 
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Table' 2-. 2. 2a 



College 
II 



Accountancy Usage by Class 
Fall 197A ■ 



Course Totals of Students 
Bus 101 30 

Bus iOl r-AO— ^ 

Bus 101 12 / 



Average H of^ Hours Per, . 



Student Per Semester «v 
8.02 

_ ^ _,5.66 > ■ 

2.05 . 



Ill 



Bus 101 


61 


Bus Idl 


66 


HBus 101 


59' 


Bys 101 




Bus lOt--;^ 


-1-^69 


3us 102 


23 


Bus 102 


63 


Bus Ipp - 


28 


Bus lAl 


6ii 


Bus 203 


28 



2.93. 
1^95 
7.82 
r5;86 
"5.07 



3.97 
3.97 
3. -32 
0.56 



IV 



Bus 101 
Bus 102 



22 , 
Al • 



5.99 
7.&8 







ERIC 
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A -2 



'A 



^le;2U2..2a (coht.) 



Accountancy Usage by Class 
Spring 1975 



Average # of Hours Per 



College Course Total # of Students Student P«r Semester 

I Bus 101 — 35 - : .4.10 1 V 



II . * Bus 101 



III 



24 .- 



2-. 90 



Acct/Clerk 
Acct /Clerk- 



Bus 101 


. 36 


Bus 101 ■ 


62 


BusIlOl' 




Bus iol 


69 


Bus 102 


24 


Bus 102 


54 


Bus_L02 u 




Bus 106' 


25 



17 
16 



/ 

■ ' I ■ 

I 



4.30 

3.80 

3.70 

7.50. 

0.86 

0.80 

-6. 40 . 



3.70 

7.7V 

^Ul__ 



ERIC 
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Table 2.2.2b., . 

Chemistry Usage by Class 
Fail 1974 



College ' Course ■ 
I Chea 121,. 

■ Chen 121 
Chem 121 
* ^ "Chem-^03r— 

• Chem- 201«r 



Total .Number 
of Students 

39 ' 

26 

33 

19 

25^ 



Average Number of Hours 
Per Student Per Semester 

5.95 

li09 

4.56 , . 
1.37 

' r .2.84 - • 





IV 



*Chem^421 
Ch'em'121* 
Chem 201* 



Chem 121* 
Chem 201* 
Chem 203" 
Chem 205* 

Chem 101* 



29^ 
83 
89 

iiT 

17 
53 

'67 



— \- 



2.'75 
2.72 
6J7 

4.96 
5.72" 
1.01 
-~5.( 

10.86 



*Conbined .data for more thftn one .-section 
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Tabu 2.2.2b (conC.) 



College 
I 



Chealstry Utage by Clast 
Spring 1975 , 



Course* 



I Total, Nuober 
of Students t 



Chem 121 
Cheat 121 
Chens; 121 
Chem 201/202 
Chem 201/202 
Chem 201 
Chem 203 



33 
** 

**. 
Z9 
33 
36 
20 



Average Dtunber of^Hours 
Per Student Per Semester 

■6.4 
** 

** 

. 4.0 . ; 

5.7 ' . 
5.2 

3.2 ^ • 



a 

3 



II Chem 121 "40 
' . . Chem 201* 102. 

III • . Chem 121 34 

- _ Chem 121 38 : 

« ■• ' . Chem, 121 54 

^ Chem 201.^'. 28 

Chem .201/2^2 30 

►Chem 201/202 ' 11 

Chem 203 •• 26 

Chem 207 ' 26 



5.1 
3.8 

,3.0 
5.5 



6.4- 

'4.5 
3.6 
•3.3. 
3.3 



ly 



Chem 102-^ 



48 



'AComblned data for more than one section 
**D«ta not available 



^6.2 
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Chemistry Usage by Class - 

. ; Fall 1975 / 

*" Total ^Number Average Number- of Hours 

College Course of Students Per Student Per Semester 

I ^hem,i21 " . 36 ' '4.0 

[ Chem 121 . '1 "31 " 4.0 

., ' Chem 121 33 • . 9^,4 

" ■ Chem 121 ■ ' 27. ' . 3.0 

■ Chem 201 . , 22 8.5 

- li .,Chem 121^ -28 3.1- 

Chem 121 ' 36 $.6 

Chen 121^ - 29' ' ,- - .11.8 .. 

"* .. Chem 121 ,39 ' 8.2 ■ - . 

' Chem. 121 ' 25 ' ' ' , 3.4 'j 

f ■ Chem 201 39 4.3 ' 

Chem 201 37 ' . 9.5 

- . Chem 201'- 11 lO.-l 

III . " Chem- 121 " 26 ' 6.Q 



<:hem 121 ' - 37 8.8 

Chem 121 36 6.9 

Chem 201 . . 27 ' ° "3.3 

- - ' , Chem 201 • - A4 " " ;11.2 

. ' Chem 205 . 28' " . - "6.1 

IV . , 'Chem 101 < . 22 1.2.3 

Chem 101 \ ■ , 23 * 11.9 

> ' ■ .Chem 101 18- 13.4 
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Table 2'. 2. 2c 

English Usage by Class _ 
— ^all"1974 



.College Course 

I ' Eng 100 

Eng 101 
.Eng 101 . 
Eng 101 
Eng 101 
Eng 101 

■II Eng 100 

Eng 100 
Eng 100 
Eng 100 
Ing 100 
Eng 100 
Eng 100 
Eng' 100 
Eng 101 
• - Eng lOL. 

,-.^1X1 Eng 100 

. Eng 100 
■ ^ Eng.-100- 
^ifig" 101 
Eng 101 
Eng 101 
.Eng 101 
■ Eng 101 
Eng 101 

IV > Eng 095 
Eng 101 
Eng 101 
Eng 101 
Eng 101 
' ,JEng 104 
Eng 104 
Eng 104 
.Eng 110 



V . , Eng. Skills/Clerk 
Eng. Skills /Cl6rk 
- Bus.. Education 
' Basic Education 
Basic^ducation — 
~ Helated Education 



Total Number 
of Students 

21 
33 

' 36 
26 
26 
• 18 

21 

30 

18 

32. 

39 

32 

38 

32 

, 29- 
36 

^32 V 
34 
32 
35 
34 

28 
23 



Average Number of Hours 
Per Student Per Semester 

3.9P 
5.23 
3.49 
1.04 
4.24 - 
1.30 



1.94 
1.89 
2.03 
1.74 
2.24 
2.06 
2.43 
1.43 
3.27 
2.68 



3.73 

3.72 

3.76 

1.52/ 

0.84 

1.83 

6.15 

2.51 

2.77 




.ERIC 
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Table 2.2.2c (cont.) 



College 
I 



...English Usage by Class 



II 



III 



•IV 



Spring 1975 

Total Number 
bourse of Students 


Average Number of Hours 
Per Student Per Semester 


Eng 100 


1 

32 


5.13 




. Eng 100^ , 


25 


6.01 




Eng 100 


18- 


1.04 




' Eng 100^ 


30 


4.36 




Eng 101 


37 


1.27- 




Eng 101 


33 ' 


5.14 




Eng 101 


28 


^ 5.94 




Eng 101 ■ * 


38 , 


^ 3.68 




Eng 101 


40 


2.06. 


• 


Eng 102 


29 


" ' -lr.-48- 




Eng 102 


35 


1.24 . 




Eng 102 


30 


1.22 * 




' GED ' 


31 


0.70 




Reaaine 125 


28 


4.82 




' Ene 101 


20^. 


, 0.70 




Eng 101 / 


38-- 


0.73 




Ene 101 


38 


1.51 




Ene 101 


39 


0.52 




--^ng 101 » 


39 


3.01 




Eng 101 


33 


7.31 




Eng 101 


33 


3.99 




Eng" 101 


39 


3.03 


. ■ 


Eng 100 


29 


7.90 




Eng 100 


21 ' 


,8.34 




Eng 100 


17 


8.62 




Eng 100 


18 


7.79 




Eng 101 


21 


11.05 




Eng 101 


■37 • 


0.89 




Eng 101 


3tf . 


0.57 




Eng 101 


19 


1.12 




. Eng 101- 


33 


. 7.31 




Eng 102 


28 


0.87 




Eng 102 


23 


1.09 




Eng 092* 


65 


4.84 




Eng 104 _ 


35 - 


6.66 




Eng 105: *• 


20 


2.59 




Eng. Skills/Clerk 


27 . 


4.02 




Eng .'Skills/Clerk 


35 


5.41 


y 


Eng. Skills/Clerk 


34 


4:69 




'B^s. Education 


39 






. Stenography 


37 ■ 


6.27 




Stenography 


39 


6.19 





^Combined data for more than lone section 



^" 

Table 2,2,2c \(contO 




II 



III 



English Usage by. Class 
tall 1975 

Total Number 
of ^Students 



Eng-102 



-Reading: 



GED ' \ . 



Eng 100 



Eng 100/101 



Eng.for' ioreign 



students 
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Average Number of Hours 
Per Student. Per Semester 



21 


A.IO 




1.80 • 


22"^--^,^^^^ 


- 5,10 " 


23 


6. ,00 




A .60 


25 


^r^s^o 


28 * 


t ^ 9.80 


•26 


1.90 


25 


A.-30, 


32 


3 ,20 


27 


5,20 


30 


l«oO 


3A 


1«60 


16 


A AA 

0.90 


2A 


6.80 




2.20 


28 


3.10 


17 


0.80 . 


35 , 


1.90 


26 


3.70 


^ 27 


2.00 


2A, 


1.30. 


. ' 22 


n AA 

1,90 


23 


/ TA 


26 


1 CA 

1*50 


■> 22 


O CA 

J. 50 


9 


2.10 


21 


2.00 


31 


. 2.60 


27 


o. JU 


21 


1.60 


27 


2.70 


. 25 . - 


- . - - 3 . 20 


•26 


- • 2.20 


22 


A. 90'^ 


23 


5.60' 


" 9 


5.90 


27 


^' 6.60 


25 


.5.60 


25 


A. 70 


. 10 . * 


9.00 






■ ir-^ ■ 




- f, . . - 
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Table 2''. 2. 2c English Usage by Class, Fall 1975 (cont.)" 



College 
IV 



Course . 

Eng 099* 
Eng 099 



^ ,- 
Eftg 101* 

Eng 101 



Total Number 
of Students 

, 42 , 

ir 

16 . ' 
38 

9 - 

66 
^1n9 
8 
10 
24 

• - 19 t 



Average Number of Hours^^ 
Per Student Per Semester" 

2.90 
, 5.00 
*> 3.40 ■. 
1.90 . 
> ' 6.10 

\6.20 
3.80 
■ 2.10. 
3^30 
3.00 
^. 2.00 



Bus. Skills 



10 
5 
9 
12 
19 
17 
22 
21 
15 
15 
13 



3.80 
2.40 
1.90 
1.80 
2.80 
4.70 
2.80 
248O 
3.60 
3.60 
3.20 



*Combined data for more than one section 



: . ^ Table 1.1.2^^ !' 1 

Mathematics Usage by Class j 

Fall 1974 \\^ 

Total Number . Average Number of Hours 
e Course of Students Pex Student Per^emester 



Math 095 


35 


3.67 


Math 107 


29 


3.07 


Math 111 • 


31 ;• 


A. 05 


Math 111 


35 


3.76 








Math 111 


28 


3.83 


Math 111 


• '2A 


1.13 


Matl»J.ll 


"""35^ 


. "1.53 ' 


Math lAl ■ 


31, 


2.58-. 


Math/GED. 


34 


1.55 


Math/GED^ 


37 


V - 1.20 


Math 091 


18 


. 3.00 


Math 100 


30 


A.AS 


Math 120. 


12 > 


7.86. 


Math 124 


20 


' 0.80 


Math 12A ■ 


22 


0.90 


, Math 131 


22 


; ■ 1;88 


Math 131 


18 


3.A9 


Math Skills ■ 


19 


;2.1A. 


Math Skills 


19 


2.50 


Math Skills- 


. 18 


1.09 


Math Skills 


15 


1.A9 


Math Skills 


? 22 . 


2.90 


Math Skills 

<> 


20 


^ 3'.23^ 
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lable_2. 2.2d-(cont-r) — 



College 
I 



iir 



~ Mathematics Usage by Class 
- Spring 1975 ' 



Course 
Math 111 
Math 111 
Math 111 
Math 111 ' 
Math 111 
- Math 111 
MathVpED . 
Math/GED 

l&Ch 095 
Math 112 
Math 140 



Total Number 
of Students 

32 . 

"^1 

24 
26 

.24. 

-8 

62 . 
52 

■ ^"^33 . - 

26 
. 22 



Average Number of Hours 
Per Student Per Semester 

6.21 

5.85 

5.00 

2.63 

0.77 

- 1.69^ — ~ ~ 

s ,^ 1.60 

1.96" . ■ ' 

1.62 „ 
3;00" 
1.50 ' 



IV 



.:Math 092 
Math 100 
Math 100 
Math .100 
Math- 120 
Math 120 , ' 
Math 120" 
Math_ 125 

Math Skills' 
Math Skills. 
Math Skills 
Math. Skill's 
Math Sibils 
Math Skills 
Hath Skills 
Math Skills 



10 

' 27. 
28 
28 
18 
25 

- 18 
_ 25 

22 
15 
13 
36 
19 
21 

24* 



5.05 
4.53 
3.31 
6.03 
9.93 
9.81 
8.60 
3.92 

> 

jS.. 30 

9.io 

11.60 
11.20 
3.00' 
2.00 
- 6.00 
3.20 
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2* 2d (cont*) 




* . - r . 


1* 

1 ' • 




Mathematics Us^ge by * Glass . ^ 
:Fall 1975 ' * 


h 


College 


' Course 


of Students 


- AverkffA Number of Hours . _ . 
Per Student Per Semester 


i 


I 


'.Math 111 


29 " 








Math 111 


32 


6.50 






Math 111' 


17 


"*2.10 \ . 






Mal:h 111 


21 


3.40. : A ' ' 






|Iath-.ll] 


39_ - 


- - . : ■ - 1 . 70 _ , ^ ^ -™v^ 






Math 111 


32 


' 2.30 , 






GED 


59 


2.50 - 

\> 






GED . 


47 


2.80 . V : 




-> 


Adult Ed. 


' 20 


. 6.60 




III 


Adult Ed; 


23 


5.90 ■ 




IV. 


Math 091 


4. 


0.80 , ' 






Tech.^Math 


3 


4.30, 






. Tech. Math 


21 


0.80 






Math 123 


27 


■ 2.40 


* * 




Math- 123 


24 1 


5-. 80 




^> 


Math 123 


29. 


. 1.90 ... 






. Math 123 


28 


2.30 ■ „ '. 

, - ^ i ■ • 






..Math Skills/ 
. Machinists 


12 : 


' .^^ 3.50 






Math Skills/ 
. Machinists 


26 


, 2.60 ■ ■ ' . . " 






Math Skills/ 
Machinists 


8 


4.80Vn' • 


* 




. .General Math 


20 


5.40 ' ' ' ^ 






V 






. \ 

ERLC 


i 


I 

— - - • 


* 
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Fixture 2.2.1a 

' Hiatograms tif Student Paage In Tall 1975 Bmlness 101 Classes 

■ " / f - -'- "■; 

• " ' COLLEGE I - . 



■ n | .n . n i — UX| hrs 



.0 ■ 2 4 • 6 . ■ '8- 10 "12 
Students^ 298 hours. Average: 8.5 



/ 



COLLEGE. II 



10 
+» 
C 

* 



5 -r 



"^n:n,n.n ,n.n,n.n,n. 

0 2 -4 ' 6-8 -10 12 -1 



I ^ 



-•^ — ^ 



n 



32 students,. 3.83 hours. Average: 12.0 



hrs 



12 -H • 16 18 '_2Q 



III 



1.0- 



COLLEGE III 



5 - n 



IL 



-CLj uCL( — iJXj- 



ERIC 



1 . 2 4 6. a.. 10 J 4 

36 students, 136 hours. jAveragei 3.8 
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16 



H hrs 



18 2Q 



J. 



• \ 



I 



5 -- 



A -15 

COLLEGE III 



0-" "2 



- r 



J 1 1- 



hr5 



8 10" 



34 students, 94 hours. Averse: 2.0 



c 

4-' 
# 



1-4 16 18 



\ 

-5 \ 



.COLLEGE Hi 



n iFi .n'l iHiH in I — . — 



J9 2 4 6 8 ; 'le 

38 students, 134 hours. Average: 3jj 



1^ , 14 Me 18 



20 



2J0 



(0 
+» 

ID 
♦ 



5'"n 



COLLEGE III 



I ' t n ] n t — I — 1-U4 



JL-EU 



• 2 . 6 8 i« '12 14 

38 students ». 316 hours . ' Average : ft . 3 




ERIC 
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t • 



c ^ 



5 -- 



A -16 



COLL^*' III 



nv ,n.D,,n, 



\ »■ 
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• Minutes .In Each lesson by Students in One Class - 
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, , Table 7;»2,Sd 

Minutes in Each Lesison Studl'itnts In One Class 
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140 


,21 




33 


33 


84 27 




•29 




22 








120-- 


"^22 


39 


133 


63 


112 * 








\ 


82 . 


64 


2 


460 


•23 




47 


' 16 








•» 2 


12 








129 


' 24 


40 


84. 


■54 ' 48 




« 












172 


^5 








63 • 58 




0 
0 














26 




* 27 


























97. 




56 ,34 


6 














199 






U 




25 1 


21 


■ 6 




*j 








21 


29 




41 • 




66 24 




85 


1 


15 








254 


30 




17 




















142 ' 


31 




; 




61 • 








, 9 










32 




* 80 






















33 . 




90 


39 


















' 39 


34 


20 


7 


' 1 / 


5^ 48 


^ r 


. 2 












245 


35 


ip 






30 25 

> 


2 


4 












302 



'/ Table 2,2.5f ■ 

■ / , ! • ' 

Minutes in/ Each Lesson by Students in One Class 
/College" IV: Chemistry 101 
■■ Fall 1975. . . - 



Lesson 



Student 


01 


02 


03 


04 


05 


06 


07 


i - oi 


09 


10 


11 


12 


13 


14 


15 


16 


17 


'18 


19^ 20 


21 


4 


. 1 


49 


60 


.15 




70 


21 




.38 


' '33 
> 


*39 


■' 






28 




'r 












' 2 _ 




48 


23 


3.« 


. 2 






57 


. 19 


16. 


2'3 






18 


"-'40 














3 


67* 


96 








■ \ 




55 


140 


26 


31 




\ 




V 

98 


• 


? ^ 

1 










4 


36' 


ioB 


26 


71 ■ 


,^7 


30 


83 


•41 


64 


18 


18 






18 




31 


i ' 


• 








0 

•' 5 


"66 


154 




171 


107 


55 


124 


'82 


177 


45 


64. 


42 


2 


58' 


"194^ 




1 
i 








V 


6 " 


153 






126* 


• 33 


24 




128 


254 












.• 




1 
\ 






• 


•* 


7 


43 


131 




56 • 




21 




58 


32Y40 








48 


Ill 




\ 










'.8 


48 


73. 


1 

t 


70 


"87 


16 


88 


1 




24. 


25 


45 


3 


29 


, 7- 


9 


\< 




• 




1 

i ^ 

^ . so 




38 


88 




439 - 


44 


35. 


■ 56 


I 42 


. 39 - 


40 


18 


<. ' 




30. 


;* -58 






1 


13. 




10 


?3 


63 


49 


9 


16' 


• 16 


16" ?6 


73 




19 




• 


20 


. 48 














11 

■ \ 


81 


129 


18 


'68 


129 


16 


; 86 


103 


; 38 


21 


-25 


71 




\ 23 


>8 




i 




• 






12 


63 


83 


46 


. 62 


55 


'20 


■ 119 
114 


•34 


31 


19 


12 


38 


5 


16 


39 


30 


19 






11 . 




13 


' 56 


120 


42 


95 


32 


•22 


51 


131 


18 


16 


63 


19' 


61 


90 


38 


28 


1 




• 




14 


48 


56 


38 


133 


63 


18 


93 


51w 


53 


56 


2'4 


37 


10 


41 


.54 


7 




1 


8 . 5 






*. ■ 15 




-115 


34' 


86 


49 


24 


i07 


35 


■ 78 


10 




24 


11 




■■106 










♦ 




i6 


55 


. 99 


"41 


115 


20 


14 


74 


33 


51 


15 


38 


46 


9 


28 


89 


109 


7 


1 


10 


17 


/ 


17 




75 










102 


. 39 


38 


■9 


18 


37 




49 


65 






1 


. 2 * . 






18 , 


13 






112 




19 




'36 


36' 


28 






15 




117 












* 


19 




112^ 




f07 




82' 




j65 


40 


7 










27 














20 


87 










• 5 






39 


























21 


9 














92 


89 


» 










146^ 















Table-2.2.5g. 

Klnutcs tn Each lesson by Students In One Cl&ss 
College I: Mathcuatlcs 111 
Tall 1973 









C) 


C4 


C5 


0<> 


OH 




:0 




12 


J3 17 


^ 1 


I 


!•» 


3 


4S 


23 


15 


?1 16 




■J 


11 


$ 




' 2 


1 


21 




t4 


23 


IS 


4C 


3 




4 


2 


9 


3 


1 


i 


7 


UO 


15 


14 


4S 


















17 




43 




57 












s 

4 






15 
4 


9: 

^■^ 


to 


3C 


42 22 
*>* 


2 


2 


\ 






7 








isi 


3 


29 


54 15 


4 


3 


\ 


2 


2i 


6 


3 




4 




















f 






3 


3S 


















13 








*3 


2^ 




24 46 












It 






4 


19 


5 


23 


14 27 


♦ 








3 


U 


I 




3^ 


51 




3$ 


^6 23 


2 








' , ) 


13 


'4 






63 




:o 


41 16 












14 






S 


•13? 






6* M 


2 


4 


7 


4 


17 6 


,^ 


1 




3 




5 


i< 


2J 2^ 


1 








4 


li 


. I 




4 


62 






11 i: 










!t 


n 


I 




4 


?; 


17 


53 


3! 


1 










11 






IX 


St 


5 


7 


22 31 












19 






2 


s« 
i:s 


r» 

14 


2S 
3;- 


27 










3 


"i: 








41 




44 


25 










( 




1 




S 


2? 






55 15 


1 








4 


23 






2 


21 


















r24 








301 


17 


32 


27 29 












«25 






3 


146 


12 


32 


6$ 16 


.1 










26 










10 
















:7 






3 


63 






52 


2 


2 




3 


9 


25 






8 


46 


12 


26 














:9 






21 


75 


4 


43 


40 32 












30 






:« 


IS 






57 












3: 








« 


21 


15 















19 


6 


5$ 




\ 








5( 


:7 


10 


11 60 


1 


2 1 $ 




39 


16 












8 


3S 




7 6 






3S 


15 












10 


2S 
9 


4 
13 












6 


j; 




1 




3 2 t 


• 6 


36 


36 




11 ' 


3 


1 


3 


15 


78 


3 


4 . 







41 6 3; .1 32(3511 11 22 9 



1 1 



4 1 * 3 

^2 1 to 4 15 7 7 3 S 3 2 t ; * I 1 1 16 3 22 13 5 

4 13 49 42 5 3 > 

4 2 a 43 " 9 " ' 



.44—^ — 



20 29. 31 9 4 I 1 6 ' 1 1 - 

6 • 

33 2 34 \ L 

11 It :5 24 6 1 1 1 U 5 1' 4 23 1 1 i 9 



6 20 21 



4C 26 
30 10 
19 15 49 



ACCOUNTING PRETtST (131) 

riNAL EXAHXNATIO>j ACCOUNTING lOl • (191) 

ALt PLATO CLASSES ^ 
N SUM SUM**2 



PRE ONLY 
PRE CPOS 
POS CPBE 
POS ONLY 



10 
13 
13 
3 



230.0C00 

3or..oooc 

35^i0P00 
63. 0000 



54^0.0000 
7642.0000 
10562.0000 
1700.0000 



Table 5*2tla 

Accounting 
Fall 1975 

Colle^ge I 

HE AN 

23.0000 
23,6923 
27.2308 
. .21*0000 



VAR(,^i 

15.0000 
2O.5207 
7C.9467 
128.6667 



SO<N) 

3.8730 

8.4230 
11.3431 



SD(K-l) 

4.0825 
5.3601 
8.7669 
13.8924 



LOW 

17.0000 
13..CO00 
ll*CO0C 
12.00CO 



HIGH 

32.0000 
32.0000 
42.0000 
37.0000 



-ME O.ULY 
P^E tPOS 
POS CPRE 
POS ONLY 



25 
25 
3 



, ALL NOrt PLATO CLASSES 



-4-14U000O- 



57^.0000 
596.0000 
51.0000 



-2^ 0 . 0 000- 



14030.0000 
A630.0000 
939.0000 



-23v6000- 
23.1200 
23.8400 
17.0000 



SDCN) 



- 11 .0 400 
26.6656 
56.8544 
24.0000, 



"3.3226 
•5X1639' 
7.5402- 
4.8990 



T7T143~ 
5.2704 
7.6957 
6.0000 



LOW 



19*0000 
14.0000 
9.0(>0D 
11.0000 



HIGH 



29.0000 
33^0000 
35.0000 
23.0000 



PRE ONLY. 
PRE CP OS*' 
POS CPRE 
POS ONLY 



15 
30 
38 
6 



ALL CLASSES 

SUM 

^40.0000 
886.0000 
950.0000 
114.P00O ^ 



SUM«*2 

e?no.oooo 

216/?. 0000 
26192.0000 
2643.0000 



HEAN 

. 7^.2000 
23.3158 
25.0003 
19.0000 



VAR(N) 

1 3. 7600 
26.6898 
64.2632 
80.3333 



SO(N) 



3.709'f 
5.1662 
8.0164 
8«9629 



SU(N-1> 

3.8 396 
5.23:>6 
8.1240 
. 9.8184 



' LOW 

17.0000 
13.0000 
9.0000 
11.0000 



HIGH 

32.0000 
33.0000 
42.0000 
37.0000 



, Table 5; 2.1a (contO 



ACCnUNTING PKETHST (131) 
TE^T OF ACCOUNT X>JG - (193) 

\ 

A N " 

PRfi ONLf 8 

pae ;;pos i5 

POS CPRE . 15 

POS ONLY 0 



ALL PLATO CLASSES 



SUM 

217.0000 
2f2?;0000 
383^0000 
0.0 • 



* SUH**2 

5979.0000 
1225^.0000 
10505.0000 
0.0 



P?.E ONLY 
PRE &POS 
POS CPRE 
POS rONLY 



5 
12 
12 

0 



ALL N0^^ PLATO CLASSES 
SUM *SUM**2 



120.0000 
348.0000 
327.00P0 
0.0 



3026.0000 
10310.0000 
10127.0000 
0.0 



PHc ONLY 
PRE CPOS 
POS CPRE 
POS ONLY 



I'J 

27 
?7 
0 



ALL CLASSES 

SUM 

337.0000 
770.0000 
710»0000 
0«0 



SUM*»2 

900'>*0000 
22564.0000 
20632. bOOO 
CO 



/ 



J' 



6 



VARCN) 

11.6094 
25.4489 
48.3822 
0.0 



VAR(^) 



2,9.2000 
13.1667 
101.3542 
0.0 




SOi.^) 



N$0<N-1) 

\ 



5.4037' 
4.2622 
10.0675 
0.0 



6.0415 
4>^518 
10.5151 
0.0 



LOW' 

22.0000 
21.0000 
14.0000: 
0.0 



LOW 

15.*0000 
17.0000 
12.0000 
0.0 



HIGH 

33.0000 
36.0000 
40.0000 
0.0 



I 

OS 



HIGH 



32.0000 
.34.0000 
4^3.0000 
0.0 



VAR(N) 

20.6364 
22.39rS 
V2»-6529 
0.0 



S0(N) 

4.5482 
4.7326 
8.5237 
0^0 



S0<N-1) 

4.7339 
4.8228 
8.6860 
0.0' 



15.00QP 
17.000\ 
O12.000D 
0.0- 



HIGH 

33.0000 
3C.0000 
43.0000 
0.0 



ceo 



Table 5,2.1a' (cont.)^ ' ' 

ACCOUNTING PRETEST (131) 

i/irgopucioRy AccouNriNG • (192) 



PRE ONLY 
P.^E CPOS 
POS CPRc 
POS ONLY 



N 

53 
88 
68 
3 



ALL PLATO CLASSES 



SUM 
1^10.0000 

77.0000 



SUH*»2 

^OOB.OOOO 
5335.0000 
A5^.7.0000 
1989. 0000 



PRE LNLY 
PRE CPOS 
POS CPRE 
POS OMtY 



N 

. 29 
60 
60 
1 



ALL NON PLATO CLASSES 



866.0C00 
1954.0000 
2156.0000 
42.0000 



26306.0000 
■64676*0006 
82892,0000* 
.1764.0000' 



ALL CLASSES 



PiiB ONLY 
PR.E CPOS 
POS CPkE 
POS OMtY 



82 
148 
148 
4 



SUM 

2^7?).0CCO 
45C3.0000 
5091.0000 
il9.0000 



65314.0000 
- 1400l£,0000 
187429.0000 
3753.0000 



yAR(N) 



SD(K) 



SO(N-l) 



LOW 



HIGH 



28.2392 5.3141 5.3649 16.0000 - 38.0000 

17.0557 4.1298 4.l53f 18-.0000, 35.0000 

75.5464 8.6917 8.7416 8.0000 49.0000 

4.2222 2.0548 2.5166 23.0000 26.0000 



VAR(K) 



^-S0(N) 



15.3603 
17.3456 
90.3289 - 
0.0 



3.9192 
4.1648 
9.5042 
0.0 



SD(N-l) 

3.9886 
4.1999* 
Sf.%844 
0.0 



, LOW 

20.0000 
2C.0CC0 
14.0000 
42.0000 



* HIQH 

37.0000 
39.0000 
51). 0003 
42.0000 



VAR(Mf 

26.11X2 
20.2905 
83.1451 
53.1875 



SD(N) 

5.1099 
4.5054 
9.1184 
7.2930 



SD(S-U 

5.1414 
4.5207 
•9.1494 
8.4212 



LOK 

16.0000 
X3.0000 
8.C000. 
23.0000 



HIGH 

33.0000 
39.0000 
50.0000 
42.0000 



eiOLOCr PRETEST I (231). 
BIOLOCy lOl TeST - (291) 



Table 5i2.1b 
Biology 
Fall 1975 

.College II 



PRE CPOS- 
POS«CPKf 
# POS QHlf 



J 
M 

4 



ALL PLATd CLASSES 
SUM ,SUM**2 



2^7.0000 

5r»H*ooco. 

6S?.0O(>6 

Uoo.ccoo 



l20?fl.OC00 
,3206.0000 ^-^ 



^19.2414 
27.0000- 



VAR(M) 
'''^O.0')00 

yv.iiio 

72.*)000 



SOfN) 

7.677A 
6. 6727 

a.60Qa 

8.51^7 



SO<N-l) 

7.^V^2 
0. 79.10 
8.7612 
9.8319 



Ldw 

*>.0000 
, 7.0000 
lO.OUOO 
18.0000 



HIGH 

31.0000 
35.0000 
^5.0000 
39.000a 



PRE WLV 

PRE epos 

POS CPRE 
POS ONLY 



15 
30 
30 
6 



ALL N0f4 PLATO CLASSES 
SUM . SUK*<'2 



249.0000 
623.0CC0 
740.0000 
156.0000 



4491. 
14249.0000 
20^30.0000 

4378.0000. 



16.6000 
20.7667 
24.6667 
.i-6.0000 



VAK(m 

23^8400 
43.7122 
72.5556 
53.6667 



so(r:) , 

4. 8826 
6.6115 
8.5180 
7.3258 



SOCN-,1) 

5.0540 
. *6.'(245 
8.6636 
6.0250 



LOW 

9.0000 
/• R.OOOC 
ll.OOCD 
17.0000 . 



HZ&H 

29.0000 
36.0000 
46.0000 
35*0C00 



I 

Ov 

, 4s 



P?E ONLY 
PRE aPOS 
POS' CPRE 
POS ONLY 



N 

32 
•>9 
59 
10 



>iLL CLASSES 
SUM 

i. ^ 

.526.0000 
1181.0000 
1392. OCDO 
264.0000 



SUK*'>2 ' 

9fl56.0000 
26277.0000 
37238.0000 

7§84.0000 



16.4375 
20.0169 
23.5932 
26*4000 



VAR(N) 

37.8086 
44.69^6 
74.5125 
61.4400 



SDtN) 

' 6.1489 
6.6854 
8.6321 
7.8384 



SO(N-l) 

6.24-73- 
6.7428 
8.7062 
8.2624 



^» LOW 

5#0000 
♦^7.0000 
lO.OCOO 
17.0000 



•HIGH . 

31.0000 
36.0000' 
46.0000 
39.0000 



2 *' 



9 0 



0 1 



Table 5.2Vlb (cont.) 
'biology.*pr€TESM (nn 

BIOLOGY III T£ST - (292) 



p«E o\ty 

CPOS 
POS CPRE 
POS ONLY 



priE cpas 

POS CPRE 
POS ONLY 



N , 

79 
145 

10 



62 
10 



AIL PCA TO CLASSES 



SUK o 

1642.0000 
306^.0000 
2749.7:5000 
19^ .0000 



SUM**^2 

38006.00CO 
70803.0000 
60^80.0000 
4260. OOOU 



r 



MLt NGN PLATO CLASSES 



76*;.OC00 
117P*0C00. 
1257.0000, 

2U.Q00q' 

: / 
t 



SUM*«2 

1 7011. OOOD 
2^312.0000 
2781C*0000 
4^5^.0000 



CcUeqe I 



,-t:A\ 

'20.7848 
21.1655 
18.9586 
19.6000 



ML AN 

19.5641 
19r0C00- 
20.1935 
21.1000 '^-Y, 



PRE ONLY 
P;^E CPUS 
POS CPRE 
POS ONLY 



118 
207 
207 
20 



ERIC • 



ALL CLASSES 

2400.0000 
4247.0000 
4003. oood 
4G7.000d 



A 

SUM**2 \ 

55017. GOOO 
96115-C7Q|}0 
a8299'.'6X)'0O* 
\9123.0DC0 



20.3314 
20.5169 
19.3285 
20.3>0C 



/ 



49.080i 
4-^ 3174 
^7^736? 
' V2.6400 



SOtN) 

' 7^0057 
6.3496 ^ 
7*5984 
6.5299 



- 53.4254 
47.2:>31 
40.7690 
40.2900 



S0(N) 

'7.3093 
6.8745 
6.3851 
; 6^.3474 



\^ 

. no 505 
6.3716 
7.6248 
6.d832 



SD<N-l) 

7.4048 
6.9306 
6.4372 
* 6.6908 



LOW 

7«0000 
8.0000 
7.0000 
7.0000 



LOW / 

8.00,00 
7.0p00 
' 9.0000 
12.00100 



7 



HldH 

I 

3;7.*0000 
37.0000 
/42.0000 
'29.0000 



/ 



HIGH 

37.0000 
38.0000 
35.0000 
32«0000 



> 
I 



VAftC.-^J) ^ 

50.8461 
43.3801 
52.9742 
42.0275<- 



SOCN) 

7.1306 
i»«5S64 
7.2783 
, 6.4829 



Sp(r4-1) 

7.1611 
6.6023 
7.2960 
6.6513 

/ 



LoW 

l.7.XiC00 
• -7.0006 
7.0000 
7.0000 



HIGH 

37.0000 
38.0000 
42.0000 
32.0000 



286 



Table"54-ll>. (cont.) 

BlUtOGX PReVeST II 1232) 
8I0LU6Y X02 TEST - <29A) I29A) 

ALL PLATO CLASSES 

N SUM SUH«*2 



PRE OMLt 
PRE CPOS 
pbS CPRE 
POS ONLY 



4^6 
79 
79 
4 



644.0000 
119A.0000 
173B.0000 
78.0000 , 



9988.0000 
19550.0000 
42152.0000 

1H74.0000 



PRE dNcY 
PRE CPOS 
POS- CPRE 
POS ONLY 



29 
56 
56 
2 



ALL NON PLATO CLASSES 
.SUK SUM«*2 



424.0D00 
920.0D00 
1329.0000 
43.0000 



6fr20.''6000 
l^^04VOlOOO" 
35799.0000 

1069.0000 



ALL (!lASSES 



N 



SUH 



SUM««2 



PRE ONLY 
PRE tPOS 
>0S CPRE 
POS ONLY 



75 
135 
135 
6 



1066.0000 
2114.0000 
3067. OCOO 
121.0000 



16608.0000 
36154.0000 
77951.0000 
2943. OOOC 



28/ 



YARfN) 

. 21.-1304 
19.0377 
49.5696 
88.2500 



SD(NI 

4.5968 
4.363? 
7.0406 
9.3941 



SDfN-ll 

4.6476 
4.3911 
7.0856 
.lb .8474 



LOW 

4.0000 
5.0000 
8.0000 
10.0000 



HIpH . 

28.0000 
25.0000 
38.0000 
35.0000 



VAI^) 

14.5113 
26.6020 
76.0533 
72.2500 



SDtN) 

3.8,094 
5.1577 
8.7209 
8.5000 



SDCN-1) 

3.8768 
5.2044 
8.7998 
12.0208 



LOW 

8.00CO 
8.0000 
6.0000 
13.0000 



HIGH 

22.0000 
35.0000 
42.0000 
30.0000 



VAR<.>i) 



^SDCur 



~SO(N-H 



-LOW 



HIGH, 



18.6624 
22.5950 
61.2837 
83.8056 



4.3200 
4.7534 
7.8284 
9.1545 



4.3491 
4;7711 
7.8575 
10.0283 



4.0000 
5.0000 
6.0000 
lO.OOOD 



28.0000 
35.0000 
.42.0000 
35.0000 



/ 



Table 5.2- lb (cont*) 

d!ljl03Y PHETCST II. (232) 
SIOtO&Y 112 TEST - (293) 



College 



ALL PLATO. CLASSES ™ , 



PRE ONLY 
PRE CPOS 
POS tPRE 
POS ONLY. 



N 

19 
61 
61 

. 6 



SUM 

?07.0000 

991 .0000 
12/.0000 



SUM**2 

2551 .0000 
10008.0000 
17461,000D 

1962*0000 



MEAN 

10.8947 
12.1639 
16.2459 
•X5.25O0 



PRE ONLY 
CPOS 
POS tPRE 
POS ONtY 



49 

29 
29 



ALL NOf^ PLATO CLASSES 

SUM • su^'**2 



569.0000 
^O-l.tfOOO 
473;0000 
124.0000 



7671.0000 
6'»H9.0000 
9003.0000 
2054.0000 



MEAN 

11.6122 
13*96i>5 
16.3103 
15.50G0 



PRE OSLY 
PRE CPOS 
POS tPKE 
POS ONLY 



N 

68 
90 
90 
16 



ALL CLASSES 
SUH- 

776.0000 
1147. UOCO 
1464.0000< 

246*0000 



SU>V*«2 

10222. OOOC 
164-97.0000 
26464.0000 
4016.0000 



MrA>: - 

11.4118 
12.7444 
16.2667 
15*3750 



28^ 
ERLC 



VAR(N) 

15.5679 
16.1043 
22.3166 
12.6875 



SO(N) 

3.9456 
4^.0130 
4* 7240 
3.5620 



SO(N-l) 

4.0537 
4.0463 
4.7632 
3.8079 



LOW 

3.0000 
4.0000 
7. MOO 

lo.fboo 



HIGH . 

20.0000 
26.0000 
26.00C0 
20.0000 



VAR('4) 

21.7063 
28.7229 
44.4209 
. 1^.5000 



SD(N)- 

4.6591 
5.3594 
6.6649 
4.0620 



^ sb(N-n 

4*7073 
' 5.45A2 
6.7329 
4.3425 



LOW 

5.0C00 
7.000C 
6.0000 
10.0900 



HIGH 

25.0C00 
31.0000' 
^34.0000 
20.0000 



-SD<N-1)^ 



-LOW 



HIGH- 



20.0952 
20.8791 
29.4400 
lAc6094 



4.4823 
4.5694 
5.4259 
3.6222 



4.5161 
4.5950 
5.4563 
3 « 9476 



3.OOC0 
4.0000 
6.0000. 
10.0000 



25.0000 
31.0C0O 
34.0000 
20.0000 
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CHEMISTRY PRETHST (331) 

ATOMIC STRUCTURE. AND ttONDIW - {371,372,373) 



PRI DNlY 
9^ 0>IlY 
>>R1 tPO.> 
PR2 

POi ^.PRi 
P0:> O^LY 



f; 

6 
6 
27 
27 
27 
0 



ALL PLATO CLASSES 



SUM 

67.0000 
33.0000 
327.0000 
Uo.OOOO 
3X^.U0U0 
O.-J' 



SUM**2 ' 

• 835*0000 
239.0000 
4X51. OOCO 
794.0000 
3850.0000 
O.U 



PRl QNtY^ 

PfW O.^LY 

PRl UPOS 

PRZ ^,PX 

?0:> CPR2 



N 

5 . 
5 

26 , 
26 
26 
1 



ALL NOM PLATO CLASSES 
SUM SUM**2 



52.0M0C 

4:!>.oooa 

3ud.0000 
156.0000 
3ia.\;000 
19.0000 



55C;.C000 
133.0000 
4026. 0000 
1196.0000 
4152.0000 
3ul.0000 



PRl ONCY 
PK^: J^LY 
PRl CPJS 
Pk2 CPOS 
POS 

POi oay 



II 
11 

53 
53 

1 



ALL CUSSES 

_.JlUM ^1 . 

119.i>000 
58.0000 
635.0^01) 
292.0000 

i9.uj6o 



su:i»*2 

1365.0000 
372.0000 
ai 77.0000 
1990.0000 
8002.0000 
3ol.U000 



29x 



ERIC 



Table 5; 2.1c 

Chemistry 
Fall 1975 

College 1 ' 



m:an 

11.1667 
5.500^ 

12.11U 
5.037V 

n.4di5t 

0.0 



VAk(>il 


SOlril 


SO(N-l) 


LOW ' 


hISM" 


14.4722 


3.8042 


4.1673 


6.p000 


17.000) 


9.5'833 


3.0957 


3.3912" 


2. OOOO 


11.00^3 


7.V617 


2^6574 


2.7w8^ 


8.0Cu; ' 


IV.OOj^ 


4.0357 - 


2^0089 


2. 0472 


1.0000 


9. 000 J 


10.7682 


i.2815 


3.344'D 


5. COOO 


. lY.OOJi 


0.0 


0.6 


O.b 


0.0 


O.U. 



M=AN 



VAK(i4) 



SO(.N-l) 



LO^ 



hl:iH 



10. 400 J 
^ 5.0000 
11.8462 
6.000C* 
12.230J 
19.0^00 



1.8^30 
1*6000. 

14. yi*^*^ 

iJ^'OOOO 
1 J. 1606 \ 



-U3565 
i.^649 
3.009b 
1623 

5.i7ai» 



1.5166 
l.'»142 
3.8853 
^3.2249 
3.2411* 



8. 0000 
3.y*}03 

4. ooce 

0.0 

6. 0000 
19.0UvO 



12.00-J 

21*jC. , 
12.00-w--. 
18.00^J 
19»0Cvi 



MLAN 

10.81^2 
5.2727 

11.9811 
5.5094 

11.6491 

i9.o:)oo 



8.8760 

t;»6.0l65 

10.7355 
7.1933 
10.5810 



t^J93/ 

2<^529 

3. "2 765 

2.6820 

3.252;> 

0.0 



3.1247 
2.'^/26 

3^2340 
0.0 



-4* IniK 



6. COCO 
^.0000 

4. uOCO 
0.0 

5. 0000 
19.0000 



17.00 ; 

11.00. 

21. JO. . 
i2.00CO 

la.oo^j 

19.00c> 



laBle 5* Zlc (cont.). 
CHEAxsrii)^33i pretest' 

JW€MaATUR£ - (374,375,376) 



AUL.PUTO CLASSES . 



Pft2 O^LY 
Pki €POS 

PQS €>>R£ 



N 




SUM , 


SUM!>*2 


13 




^ 156.0000 


1986.0000 


X3 




79*U00O 


569.0J00 


20 




23b. 0000 


3000*0000 


20 




90.0000 


464.00D0 


20 




197.000U 


2307.U0i)0 


0 




0*U 


o.c 



ALL HOH PUTO CLASSES 
/ ^ ' N SUH "SUM*«2 



PRl. ONLY 9 11^.0000 1564.0000 

PR2 OXLY 9 62.000a 5U.0000 

PRl ePOS 22 246.0000 '3012.0000 

PR2 LPOS . ZZ. ll-9wJ>waO 8«yO00a- 

POS 22 245.0000 3259.0000*. 

pos Only, , - 1 .^o^uouo 400.0000 



ALL CLASSgS 



N SUH SUHM2' 

PRl ONLY . - 22 27O.C0OO ' 3550.0000 

PR^ 3Uy * 22 141.0000 10B3.0000 

PRl L PUS 42 484.Q0OO 6012.0000 

PRiS LPJS 42 209*0000 1279.0000 

POS 4PRi 42 442.UU0D 5566.O000 

Pa;> ONLY 1 20.0000 40i>.0000 



293 



ERJC 



College i 



: MEAN 

12.0000 
6.07O9 

11.900^ 
4.5000 
9.U500 
0.0 - 



VAKC^I 

d. 7692 
0.8402 
8.3909 
- 2r9>a0 
18.3275 
0*0 



SolNfl 

2#9613 
2.6154 
2«8965 
1*7176 
4.2811 
0*0 • 



SUIN-U 

3.0822 
2.7222 
2*9718 
1.7622 
4.i923 
0*0 



L3M 

6.0000 
2.0000 
7.0U0;: 
l.OOCO 
2.0000 
0.0 



HISH 

17.0000 
11.000) 
19. OuU^ 

8.0C-0> 
19.0C» 

0.0 



MCAN 

12.6667 
6.8889 
11.1818 

11.1364 
20.0>>0 



VARti^) 

li.i333 
9.6t)43 
11.67^0 



—mwrr 

24.1178 
J.O 



SUiNI 

- 3*6515 
3*1071 
3*44^2. 



2.7<^06 
4.9110 
<J.O 



S0(N*1) 

3.8730 
3.29b6 
3.527j 



2.8562 

*5.'0*26o 
0.0 



LOK 

8.0000 
3. 0000 
,4» .Qf^O J 



0.0 

4. 0000 
20.0fi£P 



HI3H 

2 i. 0003 
12.000} 



10.0000 

23.0^:;) 
20.0uo:« 



> 
I 



MeA<-4 

12.2727 
O.4091 

11.5238 
4*9762 

10.5238 

20.0J0;> 



10. 7438 
8.1508 

10.3447 
5.6899^ 

21.7732 
3.0 



SD(N) 

3*2778 
.2*8550 
4.2163 
2.3854 
4.6662 
0*0 



S0{\-1) 

3*3549 
2.9222 
.3.2553 
^#4143 
4.7227 
0.0 - 



LOW 

6. 0000 
2* 0000 
4.0000 
0.0 

2. 0000 
20*0000 



HISH 

21.0C:)3 
12.0'v)^ 

i9.cu^: 
lo.ooo:^ 

23.3033 
2C.UC30 
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;*Table\ 5.2.1c (contO. 

CHiMISfTRY 331 VRETSST 
. FOaKU^ASf. EQUATICNSt STOItHlONETRY 



PRl ONLY 
OXLY 

PiU CPUS 
POS &^R£ 
POS,0NLY 



(377,378,379) 
ALL PLATO CLASSES 



N 


* SUM 


SUM**2 


X7 


196.00CII0 


2420.0000 


17 


«i7.t}i)00 « 


569.0000 


16 


aV8.0U00 ' 


2566.0t)00 


16 




^u^.OOOO 


16 


IU3. 0000 


ai9.oouo 


0 




0.0 



.PIU ONLY 



PKVCPUS- 

PIW CPOS_ 
-POi-'irPKr 
POS ONLY 



10 

10 




ALL^ NOM .P.LAT3 CLASSES 
SUM SUH*«2. 



1^7.0000 
31.0U00 



2>3.oaoo 

130.0000 
143..0U00 
8.0000 



1325. UOOO 
387.0000 



.3251.0000 
942.OO00 
1107.000U 
6^.0000 



PRI CNlY 
PR2 ONLY 
PfO. CPOS 
PR2 tPJS 
POS LPFE 
PGS 0.*<LY 



U 

27 
27 
37 
37 
37 
"1 



AIL aASSES 

30i*0«;00 
1^8.0000 
451.0u00 
212.0000 
246.0300 
Ti.uuuu 



SUM**2 

3745. COOO 
956^0000 
5 B 17. 0000 
1406.0000 
1926.0000 
6^.U0UU 



* 



College I 



MEAN 




SO(N) 


SU( 4-11 


LUW 


.HIGH 


11.3294 


9.4256 


3.0701 


3 . 16^0 


6. 0000 


1 7. OOu J 


5.1176 


7.i2803 . 


^.oV82 


2./dl2 


1.0000 


11.00:/3 


12*315^ 


7.^344 


2.«>,897 


2.7777 


e.oco: , 




5.125^ 


4^.7344 


1.6536- 


1.7.07U 


2. 0000 


6.00)i 


6.4375 


V.7461 


3.121V 


3.2243 


2.0000 


12.00WO 


OV^ 


u. U - 


U.O 


0.0 


0. 0 


0.0 














4 
























MEAN . 


VARiN) 


r 

SO(Ni 


S0O4-1) 


LOW 


MICH 



> 
I 

o 



5.1000 



12.0476 
6.1905 

"6.b j95 
8.390J 



Id.OiOO 

J.^*u.9io^ 



V.6u44 
u.i;351 ^ 
5.3447 . 
U.J 



4.^^»38 
. ^ ^♦^623<^ 
;>.1088 
^.55o4 
^.3139 
0.0 



4.4734 
-3. 755 J. 
3.105'j 
2.6195 
2.5dll 

>.o ■ 



4.000« 
— v» U — — 

6.CO0C 

2.0000 
^ 2.0000 

8« 0000 



21. 

~12yOUT%>- 

i7.:c : 

ll.OOOU 
b.00j^> 





VARCi) 


SD^^j/^ 


S0( N-1) 


LOW • 


oIOH 


il.2222 


lii./u54 






•t. 000'-. 


2l.>r. 3 


^.im 


7.2840 


3.U470 


• ^.11*50 


0.0 


12.6J.«^ 


12.1892 


6.6399 


i:.9394 


* 2-9799 


6.0C00 


19. Dw^. 


5.7297 


5.1702 


2.2738 


2^ 30 52 


2. COCO 


ii.oa.> 




— 7.d4^5 


.2.3017 


2ia/t0i 


2.0000 




8.uj0 I ^ 


U. s) 











D ■'» 



Table 5. -2.1c (contO . 



POS ONLY 



15 

\i 

IS 
18 

0 



SUN 

170.0000. 

Sl.OdOO 
2c'^. 0000- 

88#0000 

az.uodo 



2 07^^0000 

9137.^00 * 

' >9<».0000 
428.0000 
. 0.0 



College I 



H2M - 

li>3333 
5.4000 

.12.4444 
4.8889 
4^5556 
O.U 



10.8222 
6.6400 
6.9136 
3.6543 
3.0247 



3.1340 

2.5768 

2.6294 

1.9116' 

1.7392 

0.0 



$0(M-1| 


LOW 


H I OH 


3.^440 
2.6673 
^.7j56 
1.9670 
1.7m 
0.0 


6. 0000 
' 2.0000 ^ 
8.0COO 
1. 0000 

uoooo 

0.0 


17.003:^ 
11. 000 J 
19.03J^ 
O.OOOi 
tt«0OO> 

O.o 



Phi OHVf* 

PKl CPUS 
PPZ &PUS 
POi i^RE 
POS OHLi 



11 

-11- 
20 
20 
20 
0 



ALL NO^ PLATO CLASSES 
SUM SUM«<*2 



125.03100 
-'64T00O'O~ 
2^5.0i/00 
117.0^00. 
76.0000 
U.O 



15C3.0000 



460.0000 
3073.0000 
869.0900, 
346.0000 
0.0 



HcAN 
11.3636 



5.8182 
11.7500 
5.8500 
3. 8090 
0.0 



VAR(N) 



7.5041 



7.966V 
15 .5875 
9.2^75 
2.8600 

A. 



SO(N)' 



l2f73L94 
2.8226 
3.9^81 
^.0377 
l*09l2 
0.0 



SD(. N-1) 

JZ^Z3X^ 
2.9603 
4.0^7 
3.1166 
l.ti51 
O.U 



JC*60M„-. 
1.0000 
4.0C*0) 
0.0 • 
0.0 * 
0.0 



HIGH 

-IJ^00>5 
1U.000J 
21.01.^ 
12.0Jl> 
7«00OJ 
0.0 



Pn ONLY 
PR2 UNLY 
PRL 4PJS 

pn 4pg| 

POS tPRi 
MS ONLY 



H 

26 
26 
38 
39 
38 

0 



ALL aASSES 

295.0000' 
145.0000 
459. 0000 

158. UOOO . 
U.^0 



SUH*^2 

*35f7.0000 
997.0000 
5985.000P 
ii65.cAiOO 
774.0000 
0.0 



•MEAN 

11.3462 
5.5769 

12.0789 
5.3947 
4.1579 



VAKC^I 

8.8417 
. 7^.2441 
k 1U5990 
6.8179 
3.0803 
M*0 



S0CN> 

2.9735 
2/6915 
3.4057 
2.6111 
• 1.7551 
0*.0 



S3(N-ll 

3.0324 
2.7448 
3.4515 
2.6462 
1.77jl^ 
0.0 
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29 



A - 



Table 5.11c Ccpnt.) " 

GASES P3STT£$T -^.(38^3,384,385). 



ALL PUTO CLASSES 



College 1 



SUM 



SU?1**2 



HE AN 



SD(N) 



Ml QNLV- 

. PK2 :tpas 

-'PUS tPR= 
POS ONLY 



16" 

17 
17 
17 
0 



18A*OOUO_, 
86.0000 

r2ro."oooo 

83.0000 
123*0000. 
0»U 



^2252.0000— 

568.0000 
2734.^0000 ' 

465.0000 
1007.000; 
0.0 



^•5000- 
_5.375J_ 
12.3529 

4.0824 
• 7.2J53 

0.0 



a^OO ^ 2.9155 

.0^0094^ 2.5709 



b.2284 
^.5156 
6. 8858 
C»*U 



2*&oB5 
1.8750 
2.624I 
0.0 



PRl ONLir 

PHI CPuS. 

tPOS 
POST &Pk£ 
PUS ONLY 



11 
11 

^) 
20 
1 



ALL NUN 
SUM 

i04« COOO 
51.0000 
256.0000 
130.0000 
154.0000 
ll.OUOOv 



TO CLASSES 



SUH»*2. 

1054.0000 
315.0000' 
3:^22^0000 
1014.0000 
.1376.0000 
^ 121.0000 



MEAN 

9.4545 
4.6364 
I2.b00^ 
6.5000 
7.7000 

ii.oooo 



VAR(N)N 

6*429^ 
r.l405\ 
12.2o00 . 
' "tJ#4500 
9.5100 



SO(N) 



2.5357 
2.6722 

:..5ai4 

2.9069 
0^.0 



PRX ONLV 
PR^ OUY 
PRl CPOS. 
PR2 CPOS 
POS tHRc 
Pt)S ONLY 



H 

27 
27 
37 
3T 
37 



ALL GUESSES 
' SUM 

. 288.0000 
13 7.0000 ^ 
466.0^00 " 
213.0000 
277*0000 
11.0000 



SUK**2 

^33 0000 

883.0000 -7 
6256.0000 ^- 
1479WOO00 
2383.0009 
121.0000 



10.6667 
5.0741 

12.^946* 
5.7568 
7.4465 

11. COO) 



d«66o7 

6.V575 
10.4573 

6.8327 
* 8.3579 

0.; 



5>u(r ) 

.2. $439 
2.-6^377 
3.2338 
2.6139 
' 2.8910 
0.0 



SD(M-l) 



LDW 



HISH 



^3.0111 ^-6.-0000 1^.0000 

— 2^¥552 2. 0000 IrKOMO 

2.9563 8.COO0 19.0C): 

1.932 7 1.0000 4.000 J 

2.704a 2.0000 12.00:)i 

O.D V.O ' 0.0 



SD(N-l) L3Vi H15H 

2.6595 . 4.D0OO 13.00\3 

2.8^26 ^ v.O 10.03^' 

3.5924 6.00CC ^l•00.. 

2.<;824 , 2.0000 12.006* 

3.1639 4.0000 ^ 15.000? 

0^0 11.0000 ' 11.0000 



SD(\t;L} J LJh „ .. i<l5H 

3.0000 4.0000 17.00.*^ 

2.6879. 0.0 11.003^ 

3.2784^' 16. COCO 21.000 

2.6500 1.0000 12.000U 

2.9309 2. OOCD 1:».00J) 

3.0 ^ 11.0000 ll.OOi^^ 



Table 5.2«la (cont.) 

CH€Ml:^m PKaPST (331) 
iiKUT I Uf4S CUil • (360) 



PCS &Hk6. 



11 
11 
lt> 
1^ 
1^ 



AIL PLATG i:|,A^^E^ 



-^14^5«0000^ 

5:>«uuoo 

lo^«uUUO 
dl.OOOU 

ivi.uouu 

'jO.OuOU 





Hf 


SUH 


PRi ONty 


10 


130.UUO0 




10 


>0«OOOU 


PRl £POS 




133.00U0 


LPuS 


9 








id5«U00U 




3 ^ 


4U00UU 



Colkge 1 1 





Hi:AN 






SU(N"- i) 


LQk 


^ HIGH 


2103.0W0 


l^«l(il<^ 


17.421D 


4.iy3V 


4.3//0 


b.OOOO 


18*0000 


3^4"5^uoau — 

211o«u00U 
!>:i3«0000 

0^2*0000 


QOt)U 
lU.liOOO 

d«40ua 

12.7333 

iu« uooo 


^•^72/ 
24.'*2o7 

7«a40u 

32«9vb6 


1.C50V1 
^•94"4;3 
2«C0J0 
5.7442 
D« 7 I JO 


i«6V/4 
tl.ll>0 
2.oVt53 ^ 

6« lo4^ 


2.U0O0 
0.0 

2«0U00 
4.0000 
3.0000 


9« 0000 
20«0000 
12.0000 
22.0000 
17«0000 
















o 
















KuAN 






SU(N-li 




HIGH 


_ LISIO.OOOO - 
'♦O2.C0O0 

2OU^«00UU 
31ti«0U0O 

2h79«0000 
64V«U0UU 


~ 13.0000 

14.;7 76 

17.2222 
lj«6o67 


I C. 0000 

^•l/2jtt 
4«<»o91. 
23.2340 
Z9.bSt>(> 


3.1623 
2.V732 
^ 2.0426 
2.1140' 
4.«2'jJ 
5.4365 


~:3.-»333 
3.134U 
2.1oo7 

J), iiai ' 

' 6«6DliJ 


7.0000 
0.0 
lO.VOOO 
2.0000 
7.^0 OOU 
ti.OOOO 


la.oooo 
*io« ocoo 

17.0000 
9^.0000 
23.C000 
2UO000 



> 
I 



ALL CLASHES 



PAl ONLY 
PK2 UNLY 
PKl CPCS 

pos &f»Ke 

PU^ UNLY 







^S0M**2 


21 


27:».ouoo 


34i«i'3.C000 


21 


lll.OJOO' 


/1*3. 0000 


/4 


29*>« OOOu 


411'>.O0UO 


2^ 


131.0000 


673.00UO 


2V = 


346.UU0U 


' ^SOo.OUUU 


i> 


Vl^OUOu 


1301.0000 



HbAN 

13.09!>2 
:».2857 

12.291; 
S4bti3 

14.4167 



13.8957 
0.0130 

20. 539«/ 
6.5816 

34.0764 

33.,; 344 



SO(N) 

3.72/7 
2.4523 
4.5321 
2.505*i 
5.tt375 
5.70^*9 



SU(N-1I 

3.U19/ 
2. ul^u 
: 4.u^Vo 
'2.6206 ' 
5.VOJ1 
o. 1«^^0 



5.0000 

0.0 

U.O « 

2.0000 

4.0000 

3.1DO00 



HIGH 

18.0090 
10. 0000 
20. 0000 
. 12.0000.'::> 
23.0000^ 
21.0000 



Table i* 2.1c Ceont.) 

CHk-MlSTHY ail PKfcTEST 

I^TO^tC STRUCTUKt ANU dONOlUG (1211 - (362) 



PKl IJmLY 
?k2 U4LY 
Pi<l LPUS 

>us J;.LY 



SUM 



46 
oV 

4;> 



521.0U0O 

lev !• ouou 
4ai*ooao 

10/7. OuC" 
t>U7*U00ii 



loVo«0000 

i32/i>«ooqo 

3421*0000 
lt6tt>*000O 
o*«^ 1*0000 



College 







ALL^UTO CLASSES 






N 


sort 


SUM*«2 


H6AN 


4>K1 UMljr__^__ 


26 


332* UOOU 


31/8*0000 


. 13.53U3 


PK2 O.NLY 


26 


134*0000 


~VO^*0OOi)~ 
S2<j7*0000 
lo74*OOUO 
o^4</*0000 
3333*0000 


-V*133b^ 
12*3192 
3*2692 
ll*9B0U 
11*3200 


PHI ilPuS 

PUS *:pi<e 

PUS ONLt * 


^2 
:>2 

32 
23 


— ^6yi;0000 ' 

4:74*0000 
623*0000, 
2d3*00U0 
















AIL NUh PLATO 


CLASSLS 




....... 


N 


SUM 


SUM**2 


HfcAN 


PAl UM,Y 
PK2 ONLY 
P'<1 CPUS 
PR2 €POS 
POS tPHfc 
PtS CficY 


il 
3/ 
37 
20 


16V*0000 
i.02*0000 
4tO*UUOO 
> -^07.0000 
43h* OOOU 
4d2H*U00O 


2039*0000 
/Vb*C0O0 
39db*0000 
, 1347*0000 
63 Vo*OOUO 
^oib*0000 


d.41>00 
3*1CQ0 
ll*U9l^ 
Ji*3946 
l4:*2703 
11*2000 




• 


- ALL uLAS-StS 







McAN 

11*3261 
^ 3*1304 
12*2584 
'3*4043 
1^*1011 
ll*26b7 



VAR(Nb 

• I3*d639 

8V1-302*-" 

-21*3650-- 
a. 2737 
15»0958 
13^97 70 



SCfNI 

3*9U30 
- 2*^513 
4*6 760 

2*0764 

3*ua5/ 

.3*7387 



VAK(N) 

30*5475 
13-7900 

'20*4207 
10*M13 
22«3053 

' 18*4aOU 



SO(r^} 



5*3270 
2*71^5 
^*51^J9 
3.2421 
4*722; 
4*2965 



SU(N*-il 

4*JolO 
~2;907'i 
4* r21o 
2*904> 
3*V232 
3*8138 



tOM 

3*0000 

0*0^ 
0*0 

6*0000 
4*0000 



SO(N--U 

3*o70o 
> 3*ol0u 
^*98l3 
3*2<ji»b 
4* /doO 
4*40ol 



0*0 
0*0 

3*0000 
0*0 

4*0000 
3*0000 



HIGH 

23*0000 
^4*J)O0C, 
27.0000 
12*0000 
21*0000 
17*0000 



HIGH 

U-OtfOO 
14*0000 
23*0000 
15*0000 
22*0000 
21*0000 







bO(?.-U 


LUM 


HIGH 


28*6111 


^ 3*3489 


3*4080^ 


0*0 • 


23*0000 


10*591/ 


3*2545 


. 3*^:904 


0*0 


14*0000 


21*3602 


4*6217 


4*647^ 


0*0 


27.0000- 


9*2296 


.3*0380 


3*0332 


0*0 


15*0000 


18*1134 


. 4*25o0 


4*2801 


4*0000 


22*0000 


15*</7 


2**;v67 ' 


4*0418 


4.0000 


21*0000 



> 
I 

r 



30: 



30.i 




Tab le S .l.t c (pqnt.) 



-2^ 



ALLs^LATO CLASSbS 



3:>3r o^ob 



^Oj.OOUO 



51V9 » 0000 



9^3.0000 
Ib33.0b00 
4Xi^.U00O 



CoU«ce-M 



M^AN 



VAR<NI 



^•3462 
, 5.1731 



7.6b79 

UA3V3 
3U5V5d' 



5.7/27 

S.</210' 
5i.3Ulb 



2.o27o 
4. 7^vlU 
2.V1^1 
^.67:>9 
^•3V0> 



0.0 

V 0.0 

3.>000 
4.00D0 



HtGH 



^3voaao" 

14.0000 
27.0000 

12. oaoo 

25.^000 
22#0000 



AUL NUN PLATU CLA:»SkS 
/ 



PR I Of4L Y 
ONLY 

PK2 tPOS 
PUS CPf(l: 
PCS UNtY 



M 

^7 
27 
JO 
30 
jO 
15 



-^4wi ^ 

252.0000 
145.0000 
3>7.00^H) 
164.0000 
455.00C0 
loS.CTOOO 



SUM»»2 

3142.0000 

iC5i.oooa 

^bo:>*COUO 
1202.0000 
7^33.0000 
2337.0000 



A 

9.3333 V 
5.3704 

il.VOOO 
5.4667 
15.1667 
11.0000 



VAR(N) - 

. 29.2593 
11.1962 
21.2233 
12.182:2 
31.0722, 
34.8000 



5.4092 
3.3461 
^^6iJ69 
3.4903 
5.5742 
5.8992 



SO(M-l>r 

5.:; 122 
3.4 09^^ 

5.609> 
6. I0o2 



0.0 

0.0 , 
3.0000 . 
0.0 

7.0000^ 
4.0000 



HlGMr 



> 

I 



^ l^*fl500 . 
^ 14^0000-^,..^^^ 

23.0000 

15.0000 
" Z4.0000 

21.0000 



PRlUNLY 
PR2 CUY 
PKi C.PUS 
PK2 CPUS' 
POS CPKb' 

.PCS u-^ty 



N 

93 

33 
82 
62 
o2 
\.*»0 



ALL CLASSES 
SUM 

:6u5.0u00 

284.0000 
1007*0000 

433.0000 
1104.U0U0 

466.U0UU 



SUM»»2 

8341.0000 
. 202H.00O0 
14151.0000 
3095.0000 
175fM.C00^ 
6472.0000; 



MEAN 

11.4131 
5.3585 

12.2805* 
5.2805 

13. 4634 

11. /ouo 





• 








AR Ih\ 


S0<\) 


SOtN-1) ^ 


LOH 


HIGH 




p.20?2 


5.25^0 ' 


0.0 


23.0000^ 


9.4753 


3.0/82 


3.1U7U 


0.0 


' 14.0000 


21.7028 


4.6651 ^ 


4.(^9^6 


0.0 


27«0000 


9.8604 


2.1401- 


J. 1594 


6.0 


15«0C00 


33.0779 . - 


5.7513 


5. /do/ 


* 3.0006 


' 25.0000 


24.910) 


^.9910 




^•ucoo 


22.0000 



^ Ta1>le 5'.2».lc " (cont.) 



FOMMUIAS*.. MUATIUMS* STOICHIOHETKY 11211 « (365) 



College IK 



SUN 



PHZ k^US 



Sir 



47 
4/ 
21 



•'4D5raoir<r"; 

164.0000 
dVd. oooo — 
244.0000 
370.000U 
162.0000 



SUM**2 



t>7ai.0000 
1120.0000 
«Od4.0000 
lu!>6. 0000^ 
36ia.0000 
ItfO^.OOOO 



MEAN 



li.U64b 
i>.2V0^ 

Ic. 7234" 
5.1^15 
7.8723 
a.66o7 



1«>.6023 
0*14l!i 

22.Utt0y 
|j.2U2!> 

15.0030 

10. 



SOINI 



3.97b2 
a.ttb3i 
^./0J4 

2. a/7V 

3. B7J6 
3.2Bi)4 



VUCN**1I 



4.040^ 
2.V00> 



«».03>i 

249090 

3.yl5> 
3.3^od 



5.0000 
0.0 



0.0 

> i;.o 

1.0000, 
3.0000 



23.0006 



27.0000 
12.0000 
17.0000 
13*0000 



->Ai QHLY' 
PRl 41^0$ 
PR2 &I^US 

PCS ofiLy 



-2tt 
2tt 
2V 
29 
29 
lb 



Alt HUH PUTO CLASSED 
SUM sun«*2 



^WvOOOOt 
1h9.o000 
354.0000 
160.0000 
27^.0000 
116.0000 



:^lJ3vO000" 
109/. 0000 
4d^4.0000 
1246. COOO 
3102.0000 
12 VO. 0000 



He AH 

"^.'1071 
t>.3214 
jl2.2069 
5.5172 
9.5tt&2 
7*7333 



VARINJ 



28.9528" 

10.S610 

l>.750i 

12.5256 

15.07d2 

26.1956 



SOINI 

- ^5.3908- 
3.2V96 
4.4/f41 
2*i339l 
3.dd20 
5.1182 



SQiN-ll- 

-5i4^79ii- 
J.^5ol 
4.>^^<» ' 
j.oOlo 
3.V!>07 

*5.iW«» 



-0.0 — - 
0.0 

>.0000 

o.o' 
3.6oo6' 

2.0000 



NIGH 

716.0000 
14*0000 
-23.0000 
IS. 0000 
20*0000 
19.G0O0 



> 



"PKl ONLY 
PK2 ONLY 
PRl CPUS 
PR2 CPUS 
PUS C«>K€ 
POS ONLY 



5V 

^76 
" 7« 
io 




ALL CLASSES 

SUH 

O6O.0000 
313.0000 ' - 
952.00t;0- * 
404.0000'' 
6<»d.0000 ' 
2V8.0000 



SUH*»2 

8914.0000 
221 7. 000 J 
13i>78.0000 
4^902.0000^ 

672 o.gooo 

3094. OOOb 



HbAN 


VAR(NI 




SOiN-ll 


LOW 


MICH 


11.1864 

5.3o:ii 

12.5263 
5.315a 
B.5263 
8.27/6 ^ 


25.9483 
9.43^-'" 

21.749> 
9.926t> 

15.7230 

17^*»22d- 


5. 0939 

3.0712 , 

4.6636 

3Vlii06 

J.96:i2 

|i.l741 


5.13// 

3.0v7a - 

4.<#940 

i.Ulo 

3.99io 

4.2333 


0.0 
0.0 
0.0 
0.0 
' l.OOUO 

2.0090 


23.0000 
14.0000 
27*0000 
15. COOO 
20.0000 
19.0000 


■4 




* 






[03 ■ ■ 



T«bU i^l.lc (cont.) 



CHCMISTKV 331 PRlfTE^I ' * 



PfUl CPUS 



-ft- 



12 

14 
14 
14 



ALL PLATO CLASSES ^ 
-^S\M SUH*^2 



l^ir.OOOO 
O4.0U0U 
*X51.0C00 

1&O.0000 
64.000U 



?2^4.0000 
392.00U0 

IVVb.'OOOO 
474.0CUO 

2022.0000 
7^ 6. 0000 



^1 CM4tV 

PMl &POS 
CPUS. 
PUS £Pkl: 
PUS t;.\LY 



V 
V 
10 
lu 
•lo 



ALL NON PLATO CLASSES 
SUM SUH**2^, 



121.0000 
4V.O0OO 

142.0U00 
:>7.0000 

120.UUU0 

4!>.oaoo 



1709.0000 
3V3.0000 
i2 064. (^000 
* 3ot.00'00 
it>20. 0000 
393.0000 



PRl OriLY 
PR2.UMY 

Pki 4Pas 

PRif 4P0S 
: .POS^kPke- 

PiiS o;uY 



N 

21 

21 
.24 
24 
24 



ALL CLASSES 

SUH . 

2/?»000U 
lli^.OOOO 
293.0000 

276«0000 
109.0000 ^ 



SUH»«2 

.i933.00Q0 
74!>» OOOO 
4079.0000 
£41.0000 
3342. OOQO 
li^-9»00U0 



309. 




Colliege It 



McAN 



VAR4NI 



SU(N^ 



SUCN-ll 



Lor 



^ HIGH • 



13.0900 
!».33i3 

io.7asy 

>«1429 
Xl..l%29 
10.ii667 



16.3333 
4.2222 

26.1oa4 
7.40d2 

2d«2t>:>i 
3.8389 



4#U415 
2.0348 
5.115$ 
2«721B 
4.5017 
2«4a 14 



4.2212 
2. 146^ 

2.li24> 
4.6710 
J.26o0 



^5.0000 
2«0000 
0.0 

*2.0000 
3.0000 
7.0000 



9«0000-^ . 
20.0000 
12.0000 
17..C06U / 
15.0000"^ 



ML AN 

13.4444\ 
5«4444 

14.2000 
5.7000 

12.0U00 
7.500U 



VAKCNI 



9.135B 
.9*5802 
6.T600 
4.2100 
8.0000 
7*2500 



3*0225 
3.09S2 
2.6000 
2#05ld 
2.<i284 
3.0414 



SOJN-il_ 

3.2059 ' 

3.2630 

2. 7'tU6 

^.1620 

2.Vdl4 

3.3317 



LOk . 

7.000Q 
0.0 

9.U000 
2.0000 

a. 0000 

3.0000 



HIGH 

le.oooo 

10.0000 
17.0000 
9.0C0U 
'17.0000 
13.0000 



> 
I 



He AH 

13. 

5. JO 10 
12.20tf3 

5.3750 
11.5000 

9.oa3i 



VARfN) . 

13.2971 
0.^215^ 

2079149 
6.1510 

15.3333 
.11.5764 



S0(N) 

3.6465 
_ 2*^!»^37 
^ 4.5733 
2.4801 
3.9158 
2.4024. 



3.73cM> 



4.67io 
2.5335^ 
4.0000 
3.5537 



LOm 



HXQH 



5.0000 — - ^ 18«0000 



0.0 
0.0 

2.000Q 
^.^000 
3.0000 



10.0000 
20.0000 
12.0000 
17.0000 

15. coon 



310 



. Table 5.2.1c (pont.) 



CHEl'ISm PRETEST C331I 

MCl^tC STRLXTUftE Mht 8CNCIKC <20ll •• (361) 

Atl PIATC CU$S£S 



PRl C.NLY 
?R2 CKLY 
P^l tPOS 
PR? CPCS 
- PCS tPRS^ 
PCS CMY 



PRi CKLY 
PR2 CMY , 
¥XV CPCS 
PR2 CPCS 
POS tP^S 
PCS CfNLY 





SUK 


SUK**2 


10 ' 


:?6.ccco 


17'2C.CC00 


10 


5T.0CC0 


* . 389;CC06 


48 


.75C.CtC0 


13028.CCC0 


48 


3SS.CCCC 


3888. CCCO 


4e 


' 685.CCCC 


112C7.CCC0 


16 


194.CCCC 


2712;CC00 




ALL KCN PLATO CLASSES 


H 


stx 


SUPV*2 



2 
2 
7 
7 
7 



2C.0CC0 

ir.ccco 

456.CCfiC 
>KCCCC 
lOl^CCO 
17?;CCCC* 



•218. CCCO 
169.CC00 

3626. CCCC 
582. CCCO 

155^.CC00 

2532.CCC0 



ALL CLASSES. 

N \ SLM SUy**2 

PRI CNIY 12 146. CCCC 1933.CC00- 

PR2 CfiLY 12 * T^.CCCC 558. CCCO 

PRI CPCS 55 9C6.CCCC. ' 16654.CC00' 

PR2 CPCS 55 459. CCCO 4471.CCC0 

POS CPR<: ^ .55 786. CCCC 12766. CCCO 

PCS CNLV " 29 3eS.CcCC 5244. CCCC 



> 

College II ' ^ 






• 




HEAN^ 


VAR<N| 


SOINI 


so(N-n 


LOW 


. HICK 


12.6000 
5i.7CCC 

15.625C 
8.2917 

14.27C8 

12.1250 


13.2400' 
6.41C0 
27.2760 
12.2483 
29.8225 
22.4844 


2.5318 
5.2226 
3.4998 ^ 
5.4610 
» 4.7410 

■s 


2.6687 
5.2779 
3.5368 
5.5138 
4.8973 


3. CCC0 

4. CCCO 
C.C 
l.CCCO 
6. CCCO 


lo.OOvO 
12.00C0 
^ 32#CC00 . 
*15.JCCC0 
25.0CC0 ^ 
21.0C00 

• 




VAR<I^> 


^ <• 

cm Alt 




LUM 


KIGK 


lO.CCCO . 

8.5C0G 
8Zjl2557 

8Tm3 
14.4286 
13.23C8 


9.CC00 
12.2500 
21.3469 

7.3469 
14.5306 
19.7X60 

♦ 


3.CC00 , 

3.5CC0 

4.6203, 

2.7105 

3.811? 

4.4403 


4.2426 
4.9497 
4.99C5 
. 2.9277 
4.1173 
4.6216 


7.ocob* 

5. CCCO 
16. CCCC 

. ;.ccc.o 
ic;ccco 

6. CCCC ^ 


. 13.0000 - 
12.0000 
3C.CCCb 
13.CCC0 

, .22.000Q 
21. CCCC 





Var(n) 


SC(N} 


SD<N-1) 


LOW ^ 


HIGH 


12.1667 
6.1667 

16.4727 
8.3455 

14.29C9 

12.62C7 


13.4722 
8.4722 
61.4493 
11.6443 
27.8790 
21.5458 


3.67C5 

2.9ap7 • 

5.6080 

3.4124 

5.2801 

4.6417 


3.8337 
3.C401 

''5.6!597 
3.4438 
* 5.2287 
4.7229 


5. CCCO 
3. CCCO 
4.0000 
C.C 
l.CCOO 

6. CCCC 


i#".jr.ooo 

/ 12.CCC0 
?2.CC00 
15. CCCC 
25. CCCO 

2 r. CCCC 








« 







i ' 






<* 




Tabl«.5.2jLe (cont.). 












AiOMfNCLATIME « 


• (363) 


» * 










AiL PWTO CLASSES 




c 


. ' N 


,SL'H 


suM^i 




CHLY ' * 


9. 


iii.ccce , 


1489.0000 




ONtY- 


% . 

> 1^ 


. 55.CCC0 


421.0C00. 


Ml 


SPCS 


49 . 


765.CCC0 


13259«CC0C^ 


M2 


tPCS 


% 49 


4CC.CCC0 


3856 •CCCO 


ros 


CPRE 


4'9 


734.CCCC 


1245C.C900 




CNLY 


18 


266.CCC0 ^ 


4494.CCC0 




m 




ALL NLiI rL'Tu 


CLASSE^ 






.-^f; 


SUK 


SUK**2 


Ml 


ONLY ^ 


2 


2C.CCCC 


218.CC00 


^ . , .-M2 


CWLY >^ . 


2 


17.CCC0 


169.CC00 


' Ml 


CPCS 


T 


156.0CC0 


3626.CCC0 


M2 


tPOS 


7 


61.CCC0 


58S.0C00 


,POS 


CPRE 


' i 


iC2.CCC0 


itfea.ccco 




CMY 


13 


149«CC00. \ 


1887.CCC0 








ALL CLASSES 








- K 


SUH 


SU>'«*2 ' 


Ml 


OHLY 


11 


' 131.0CCC 


17C7.CC00 


PRZ 


CMY 


U 


72.0COO 


^9C.CCC0 


\- 'Ml 


tPCS 


56 


, 921^CC00 


16885«CC00 






461.CCCC 


4439.CC00 




56 


836.CCC0 


)4132.CC00 


PCS 


CMY t 


♦ 31 


41S.CCC0 


.6381.CC00 



. sis 

ERLC 



College II 



91EAN 

12.3333 
6.1111 

15.6122 
8.1633 

14.9796 

14.7778 



VARCK) 

13.3^33 
9*4321 
26.8496 
12.0550 
29.6935 
^1.2840 



SCjN) 

' 3.6515 
3.0712. 
5.1817 
3.4720 
5.4492 
5.5932 



SC(N-ll 

3.8730 
3.2575 
5.2354 
3.5C80 
5.5CS6 
5.7554 



LOW 

5.CCC0 

3. CCCC 
4.0CC0 . 
0.0 _ 

4. CCCO 

6.occb 



. HIGH 

le.ocoo 

12.CCC0 
. 32.CCC0 
15.0CCO 
25. CCCO 
24.C0C0' 



MEAN 


VAR.Cf^l ^ 


SC(N) 


SDCN-i)^ 


LOW - 


HIGH 


IC.OOOO 
8.5000 

22.2857 
8.7143 

14.5714^ 

11.4615-^. 


9^0000 
12;2500 
21.3469 

7.3469 
27.9592L. 
13.7CT0r 


3.CCC0 
3.5000 

" 4^6203"^ 
2;71C5_. 
5.2876 
3.7131 


4.2426 > 
. '4.9497 

4.99C5 
. 2.9277^ . 

5^^7113 

3.8647'* - 


7.CC00 , 
5.0000^ 
16.0C00 \ 
' 5. CCCO 
6. CCCO 
4.0CC0 

1 


13. CCCO 
12.0000 
30.0000 
13. COCO 
22. CCCO 
16. CCCO 


H6AN 


^ ^ VAR(tn 


SO(N) 


»SC(K-1) 


LOW V 


HICK 


11.9091 
6.5455, 

16.4464 
8.2321 

14.9286 

13.3871 


13.3554 
1C.7934 
31.0328 
/ 11.4997 
29.4949 
26.6243 


3.6545* 
3.2853 
5.57C7 
3.3911 
5.4309 
5.1599 


'3.8329 
3.4457 
5.6211 
3.4218 
5.4801 
5.2452 


5. CCCO 

3. ^CCC0. 

4. CCCO 

. 0.0 t 
4.0CC0 
4.CQP0 , 


18. CCCO 
12.0CC0 
32.CC00 
15. CCCO 
25.CCCC 
24. CCCO 



Table 5.2^1c <cont*) 

CHEMISTRY 331 PRETCST 
.FORmi^St SQUAT lOXS, STOICHICHETRY (201) - (364) 

. ' " ALL PLATC CLASSES 



SUM 



SUM#*2 



PR I ONLY 
PR2 CKLY 
PRl .CPCS 
PR2 CPCS 
PCS £PRE 
PCS CKLY 



8 

B 
50 
50 
50 
18' 



1C9.CCC0 
6C.CCC0 
767.CCC0 
395.CC9C 
5^9.CCC0 
17A.0CC0 



1557.0CC0 
5^6«CCCC 
13191.C000 
3731.CC00 
6679. CCCO 
206C.CC00 



PRl .ONLY 
PR2 CNl,Y 
PRl CPCS 
PR2 CPW 
PCS CPRE 
PCS CNLY 



K 

2 

2 w 
7 

7 V 
7 
13 



ALL NCN PLATO CLASSES" 
SUM SUK#*2 



2C*CCC0 
17.0CC0 
156.CCC0 

6 2;ccco 

83.CCC0 
1^6.0000 



218.CC00 
I69.CCCC 

3626;ecco 

583.CCC0 
1049. CCCO 
178C.CC00. 



PRl CKLY 
PR2 CKLY 
PRl €PCS 
PR2 CPCS 
PCS CP«E 
PCS ONLY 



10 
10 
57 
57 
57 
31 



ALL CLASSES 

SUM 

129.0000 
77.CCC0 
923.CCCC ^ 
456.CCCC ^" 
632.^0000* 
32C.CCCC 



SUK**2 

1775. CCOO 
715.CC00 
16817.0000 
4314. CCCO 
7728. CCOO 
384C.CC00 



Colle(;e i I 



MEAN 

13.6250 
7.5C0C 

15.34CC 
7 .9000 

10.98C0 
9.6667 



VARCN) 

8.9844 
12.0C0O** 
28. 50^^^ 
12.2100 
13.0196 
21.CCC0 



SOCK) 

2.9'974 
3.^641 
5.339C 
3.4943 
3.6G83 
4.5826 



SOCN^l) 

3.2043 
3.7033 
5.3932 
3.5298 
3.6^49 
A. 7154 



LOW 

ll.CCCO 
3.0CC0 
4.0000 

0. 0 

2.0CCC 

1. CCOO 



HIGH 

2i«6oco 

13.C0CC 
32. CCOO 
15.CCCC 
20.C00C 
17.00CC 



MEAN^ 

lO.OOCO 
8.5CCC 

22.2857 
8.7143 

11.8571 

11.2308 



VARCN) 

- 9.0000 
12.2500 
21.3469 
7.3469 
9.2653 
1C.7929 



SD(N) 

3.CCC0^ 

3.5CC0 

4.62C3 

2.7105 

3.0439 

3.2853 



SD(K*1) 

4.2426 
4.9497 
A'.99C5 
, 2.9277 
3.2878 
3.4194 



LCW 

7. COCO 
5.0CC0 
16.CCC0 
5.CCC0 
6.0000 
7.CCC0 



HIGH 

13. CCOO 
12.0C0O 
30.0CC0 
13.CCC0 
16.0000 
20.0000 



I 

p 



MEAN- 

.i;^.9ccc 

7. -7CCC 
16.1930 

8. CCCC 
11.0877 
10.3226 



VARCN) 

11.C9C0 
12.21C0 
32.8224 
11.6842 
12.6414 
17.3253 



SD(N) 



3.3302 

3.4943 

5.7291 

3.4182 

3.5555. 

4.1612 



SO(N-n 

3.5103 
3.6833 
5.78C0. 
' 3.4486 
3.5871 
A. 2299 



LOW 

7.0CC0 

3. CCC0 

4. CCC0 

0. 0 

2.CCC0 

1. CCCO 



HIGH 

21.t)CCC 
13. COCO 
32.CCCC 
15.CCC0 
20.0000 
2C.CCCC 



216 



V 



Table •5.2.1c (cont.) 



CHWISTRY 3Sl PRETEST 
CASES .I20i> --a66) 


ALL PLATO CLASSES 


College 1! 






V 

• 






K 


syK 


SUK**2 


ncAN 


V*R \n 1 


SO(M 




LOW < 


HIGH. 


PHI CNLY 
PR2 CNLY 
PRl CPCS 
PR2 CPCS 
PCS CPPE 
PCS. CNtY 


12 
12 

A6 
4fc 
46 

13 ' 


152.CCC0 
6C.OC00 
72A.CCC0 - 
3S5.CCCC 
465.CCC0 
ICO.CCCO 


20$A.C€C0 
'37C.CC00 
1269A.CCO0 
3907. CCCC 
5179. CCCO 
1O28.CC00 


12.6667 
5.CCCC 
15.7391 
8.5870 
" 10.4C87 
8.3077 


10.7222 
5.B333 
28.2363 
11.1990 
1C.AC12 
1C.C592 


'3.2745 
2. 4152 
5*3128 
3.3465 
3.2251 
3.1716 


B^^Cl 
2.5i?6 
5.37^5 
. 3.3835 
3.26C7 
3.3011 


5.0CC0 

OoO 

4.CCC0 

2. CCCC 

3. COCO 
3.pCC0 


la.cooo 

10. CCOO 
32. coco 
15.CCCC 
18. CCCO 
15. COCO 


• 




ALL >'CN PLATO 


CLASSES 
















N 


SLK 


SUP**2 


' MEAN - 




' SO(N) 

o 

3. cooa 

3.5CC0- 
4.6203 
2.7105 
3.9279 

4. C939 


so(N-n 


LOW ^ 


HIGH 


PR I CNLY 
PR2 CNLY 
PRl CPCS 
PR2 CPCS 
PCS CPP? 
PCS -CNLY 


2 
2 

- 7 
- * 7 
7 
10 


20.0C00 
. 17.CCC0 
156.CCCC 
61.CCCC 
63.CCCC 
S2.CCC0 


* 21d.CC00 
469.0CCtO 
3626. CCOO 
$83.CCCC 
675.CC00 
lOlA.CCCO 


' IC.OCCO 
8.50CC 
22.2857 
8.71A3 
9.CCCC 
' 9.2000 


9.CC00 
12.2500 
21.3A69 

7.3A69 
15.A286 
16.76C0 


4.2426 
4*949r 
4.9905 
2.9277 
4.2^26 ' 
4.3153 1 
1 


7;ocoo 

5. CCCO, 
16. CCCO 
5. CCCO 
3. CCCO 
2. CCCO 


13.0000 

12.0000; 

3C.CCCb 

i3.C0CC 

15.CCCC 

£6. CCCO 

1 



PRl CNLY 
PR2 ONLY 
PRl CPCS 
PR2 APCS 
PCS CPRc 
PCS CNLY 



14 

n 

53 
53 
23 



ALL CLASSES 

' SUM 

172.0CC0 
77. CCCO 
880.CCCC 
456.CCCC 
528. CCCO 
2CC.CCCC 



SUK«*2 

2272.CC00 
539«CC00 
1632CtCCCC 
'449C.CCCC 
5854.0C00 
2C42.CC0O 



PEAK 

X2.2857 
» 5.50C0 
16.6038 
8.6038 
9.9623 
8.6957 



VA<^(N} 




SO(N-l) . 
.3.4957 ^ 


LOW 


HIGH 


11.3469 


3.3685 


5.CC*C0 


U*CCCC 


8.2500 


2.8723 


2t9CC7 


' C.C 


12.CCCC 


32.2392 


5.6780 


5.7323 


4.0CC0 


32.CCCC 


1C.6921 


. 3.2699 


3.3012 


2-ccdb 


15. CCCO 


11.2061 


^3.3476 


3.3796 


3. CCCO 


18.0000 


13.1682 


^3.6^88 V 


' 3. 7104 


2*CCCC 


16.CCCC 













.317 



■318 



TaHe 5.2.1c (ponV) 

tftEl^tSTHY 331 PI^ETEST 
SQLiiTICNS (2an - (368) 



PR I ONLY 
P'R2 CNLY 

mi tpc% 

fR2 CPXS 
PCS ^PJ^'c 
PCS CKLY 



PR I CNIY 
\CK«.Y 
PRl CPCS* 
PR2 CPCS 
POS CPPE 
PCS^CMY 



PRl CNLY 
PR2 CNLY ~ 
PRl €PCS 
PR2 CPCS 
PCS CP'PC- * 
PCS CNLY 



K : 

xl7 
17 
Al 
Al 
Al 
12 



19 
19 
48 
AS 
48 
19 



All PLATO CLASSES 



si;k 

231.CCC0 . 

IIC.CCCC 

6'45.CCCC 

345.CCC0 

394.CCCC ^ 

1C7.CCCC 



suy**2 , 

3639.0C0O 
93C.CCC0 
11109.CCC0 
3347. CCCO 

4302. gcoo 
1079. cede 



ALL NCK PLATO CLASSES 



SUK 

2C.CCCC 
17*CCC0 
156. CCCO 
fcl.CCCC 
72. CCCO 
6?. CCCO 



ALL CLASSES 

251. CCCO 
127. CCCO 
^Cl.CCCO 
4C6.CCCC 
46f.0CCC , 
169. CCCO 



SUM**2 

2 18. CCCO 
■ 1.69. CCCO 
3626'.aC00 
5J33^CC00 
852.CCC0 
612.CC00 



' SUf'f*2 , 

3857. CCOO 
1C99.CCC0 
14735. CCCO 
293C.CC0C I' 
5154.tCC0 
1691. CCOO 



3rj 















Callecje !l / . 






<• 




•hean 


VAR(K) 

c 


SC(K) 


SCiN-1) 


LOW 




13r.58S2 
6.47C6 

15.7317 
8.4146 
9.6C98 
a.916J 


' 29 •4187. 
12.8374 
23.^646 
1C.8281 
^2.5794 
10.^4097 


5.4J39 
3 .5829 
4.8440 ^ 
3.29C6 
3.5467 ' 
3.2264 


5.59C8 
3»6?32 
4.9C42 
3.3315 
3.5908 
3.3699 


5. CCCO « 
CO 
, 4. CCCO 
2. CCCO 
2.CC.C0^ 
5. COCO 


32.C0CC « 
14.CCCC 
26. COCO. 
■ 15. COCO " 
18.CCCC 
l'5.0CCC 


MEAN V* 


< 

VARtN) 




SDtN-n 


LOW 


■ H*GH 


V 

10. CCOO 
8.5CCC 

22.2857 
8.7143 

10.2857 
a. 8571 


9^0000 
- 12.2500, 
21.3469 
7,3469 
■ 15.9184 
8.9796 


/ 3.0000 
3.5C00 
4 .6ZC3 
2.71C5 
3.9898 
2.9966 


4; 2426 
" 4.9497 

,2.9277 
4.3095 
3*2367 


7.CCCC 
. 5.CCCC 

5. CCCO 
6.0CC0 

6.ot;co 


' 13.CCCC\ 
12..t.CCC 

L3.CCC0 
17. CCCO 
14. COCO 


mi: AN 


V MIX \ n § 


SD(N)^ 


SO(K-n 


< LCW 


HIGH 


13.2105 
^6.684? 
16.6875 
8.4583 
9.7C83 
8.8947 


28.4820 
13.1634 
28.5065 
1C.3316 
13.1233 
9»8837 


' 5.3369 
3 •6261 
5.3291 . 
3.2143" 
3.6226 
3.1438 


5.4831 
3.7276 
5.3956 
3.24B3 
3.66C9 
3.23C0 


5. CCCO 
0^0 

4. CCC0 
2. COCO 
2. CCCO 

5. CCCO 


3;;. COCO 

14. COCO 
30. CCCO 

15. CCCO 
18. CCCO 
45^0000 








* * 







t 

00 

to 



Table 5.2.1c (cqnt,) . 

CNEft^TRY PAETSST 133X1 / 
ATOHIC STRUCTURE AND aOlifOING^^ (341) 



PRl 0^4ty 

PR2 OMLY 

i»RI CPOS 

PR2 tPUS^ 

PCS &i>R£ 

POS O^JLf 



^Lt PUTO CLASSES 



H 


SUM 


SUM«*2 


14 


255.0000 


^ 5217.0000 


14 


134 .0000 


1^80.0000 


53 


879.0w0d 


I57I9.00JC 


53 


V 4^8.0u00 " 


4384.0000 


53 


8I3.O00a 


I397I.0000 


4 


65.0000 


1155.0000 



PRl C.NLY 
Ph2 ONLY 
PRi UPUS 
PR2 CPDS 
PCS" cPRc. 
POS OiUY 



N 

'10 
10 
30 
30 
30 
2 



ALL NOM PLATO CLASSES 
SUiM SUM*«2 



183.0000 
Vb.OOOO^. 
54 7.0000^ 
262.0000. 

^ix.oaoo 
ax.ojoo . 



3739. GOOD 
1048.0000 
X0607.N)000 
2658.0000 
6325.0000 

22X.ooaa 



ALL aASSES 



PRX ONLY 
PH2 ONLY 
PRX CPUS 
PR2 C?OS 
P0:>, CPKfe c 
PC* ONLY-'. / 



N 


SUH 


SUM**2 


24 


438.0000 


895&.0C0i> 


^^ 


230.0000 


2528.0000 


83 


X 4^0^.0000 


2632O.0000 


83 


710.0000 


7J42.0000 


83 


' 1224.0000. 


20296.0000 


o 


86. 0000 


1376.0000 



321 



College MI 



MEAN 



yAR(N) 



SOCN) 



SOI N- l) 



LOW 



HIGH 



18^2143 
9.5714 

16.58^9 
8.452a 

15.3396 

16.2500 



40.8827 
U.;020 
^Xvb238 
lt.a66d 
28.^998 
24.687^ 



6.3940 

3.7553 

^.6390 

3.35o6 

5.^198' 

^.9687 



6.6353 
3.897a 
4.684') 
3.i867 
5.^3707 
5.7373 



4.0300 
1.0000 
. 5. 0000 
0.0 

3.0000 

ii.odoo 



31. DOC. 
15.0Cj; 
28.000. 

i5.ooo:» 

27.|)00^ 



^ MEAN 

18*300^ 
9.6000 

18.2333 
8.7333 

13.7pOl> 

XO.^Oii 
/ ^ 



VAR(S) 

39.jl0d 
X2.6400 
2X.X122 
12.3289 
23.1433 
0.2505 



SO(N) 

6.2458 
3.5553 
4. 5948 
3.5113 

4.aioe 

. 0.300O 



SO(N-l) 

6.5836 
" 3.7476 
4.6734 
3.5713 
4.8930 
0.7071 



LOW 

11.0000 
2.0000 

IJ.OOOO' 
2. 0000 
4^0009. 

10. 0000 



HIGH < - 

32. ooo:- 

I^.OWj 

ID.OOOJ 
2 7.000 J 



M3AN 

18.2500 
9.5833 

17.18C7 
8.5542 

14.7470 

14.3333^ 



VARiNI 

sJ.1042 
13.49^1 
22.^035 
11.6687 
27.U565 
23. 8889 



6.3^2b 
3.6 733 
4.6S08 
3.416P 
5.iiOl6 
4.8376 . 



"p.HOSO 

3.7523 
4.7193 
3.4367 
5.2332 
. 5.3541 



Low 

4. COCO 

i.ooob 

. 5.CCO0 
"0. 0 p 
3.0000 
10.0000 



rllOM 

32.^CcJ 
1^. 000.) 
28.00:, 
15.000*3 
'^7.0000 

2'*-aeJD 



3Z2 



. T«M«.5.2.1c.(cont.) 

CHEHISTRV 331 PRETEST 
MQN£.MCCATURE • (342)- 



PRl ONLY 

POS CPAs 
PUS onlV 



18 
18 

49 
49 
4 



ALL PLATO ,CLA$S6. 



SUH 

310.0000^. 
159.0ji)0 
8^4.gOUO 
423.0000 
878.0000 
71.U00O 



6100; 0000 

1651. GOOD 
14836^.0000 

4213.0000 
17514.0000 

1365.0000 





N 


sort ^ 








f Rl. ONLY , 


12 


:^^3.oooo 


PR2 ONLY 


12 


109.0000^ 


PRl LPOS 


' 28 


507.0000 


Pf<Z tPJ5 


28 


.249.0000 


POS tpRs 

p JS ;:fiLy • 


28 


44^.0000 


1 


:>.oaoo 



ALL HOH PLATO CLASSES 
• SUM**2 



454 7.C00> 
1173.0000 
9799. 0000 
2533.0000 
7898. OOOJ 
25.0000 



ALL CLASSES 







SUH 


PHI ONLY 


-30 . ' 


533.CJ0O 




30 


^68.0000 


PRl tPOS 


77 


1331.0000 


Pk2 CPUS 


77 


672*0000 


PCS CPRE 


77 


1320.0000 


PQSO^LY* ^ 


5 * 


76.0000 



SUM**2 ^ 

' 10647*0000 
2824.0000 
2463^.0000 
' 6746.0000 
25412.0000 
139U.O0O0 



32J 









* 


■ ,. 






• 


• 




• 
















: College nr. 




• 






MEAN 


VARCU) 


. SD<N) 


SD<N-ij 


LOW 


H15M 


17.2222 
8.833Jft 

16.8163' 
8.6327 

17.9184 

17.7500 


42^2840 

* 1^.6944 
IV. 9867 

-11.45a9 
,io.J607 

* 26.1875 


* 6*h02^ 
. 1 3./OO0 . 
4i4706 
:>.3848 
"b.OBOO 
5^1174 


6^6911 
3.0079 

" 4.il70 
3.4199 
6.0925 

. .5.9090 


4.0000" 

* 1.0000 
8.0000 
0.0 

• 5:0000 
13.0000 


31*030<^ 

i5.:>5:- 

28.000' 
15.000J 
28^000:t 

^20.0000 


MEAN ' 


*VARCSi < 




,.S0CN-1) 


LOW 


MI&H 


• 18.5832. 
" -9.0833 
18.1071 
8.8929 
15.7857 
5.0U0J 


3>.5764 
15*2431 
22.0957 

ii.3ai«» 

'3i:.8827 


5.7945 
3.9042 
^ . 4.7006 
3.i736 

5i7;>43 

CO . 


6.0522 
4.0778 
4*7869 

3[.4iS5 
. 5.81:96 
0.0 


11.0000 
2.0000 
lO.OOCO 
' » 5.0000 
5. OuOO 
5.0000 


32. ^00 J 
14*000.' 
28.CCJ? 
15.000; 
2o.00C> 
P.006.' 


' MEAN 


VARC 




S0<.>i-1) 


L3w\ 


H13K 


•17.76^ 
\^ 8.9333 < 
17. 2857 

8. 7273 - 
17.1429 
15.2000 


39. 2456 
14.323V 
21*1391 
11.4451 
36*1484 
46.9600 


6«Z646 
3. 7b54 
^.5977 
3.3831 
6.0124 
6.^8527 . 


6.3717 
3.8501 
4.62T9 
3.4052 
6.0518 
7.6616 


4.030C 
l.COOO 
8. 0000 
0.0 

5. 0000 
5.0000 


\ 32.00?: 
15.00,;. 
28.00tf 

i5.ooo:> 

26.003} 

' io.pooo 















00 




Table S.ZMc (cent.) 



^ CHEMISTRY 331 PRETEST - , ' 

FORHULASt EQUATXCNSf S.TOlCHiiWeTRY - {343) 

; ALL PLATO aASSES 

\ SUH SUM*^ 

' 4ii7*O000 8379. 0000 

226.0ii00 2362.0000 

7U7;OU00 . 12557. OCOO' 

35^6.0000 * 3302.0000 

588. COOO. ; 10 J96.0000 

49.0000 671.00DO 







-N 


PRi 


ONLY 


25 


pR<: 


DMLY ^ 


25 


.PRi 


LP'CS 


• 42 


PR2 


4P0S 


42 


POS 


iPRc 




PDS 


OMlY- 





ALL NON PLATO CLASSES 







PRl 


oi/ly 


PR^ 


UfiLY 


pfii 


tPUS 


PR2 


c/pos 


PCS 


Wpre 


POS 


J'^LY 



15 
15 
25 
25 
25 
I 



SUH 

2dl.Oo5o' 

141.0000 

449.0000 

217.OU00 

277.0000 



sgM«*2 . 

^737. 0000 
1547. 0000 
6609.0000 
2159.0000 
3807.0000 
100.0000 



V ■ 

p^ifouLr 

PR 2/ ONLY 
PRll CPJ^ 
inl 4 PUS 



N 

40 
40 
67 

6f 



-ALL aASScS 
SUH 

708 ;oooo - 

367.0000' 
1156.0000 

.l9.0o>J 



SUM**2 

14116.0000 
'3909.0000 
21i^"6.0<}g^ 

l:>9y3.U0^»: 



b 



' 325. 



\ 



College Ml 



HEAN 

17.0800 
9. Of 00 

16.8333 
8.4762 

14.0000 

12.2500 



VAR(N) 

< 43.4336 , 
* 12.7584 ^ 
^ l>.615l^ 

ll.>351 
. 44.3810 

17.6873 



SOCN) 

• 

6*. !>904 
3.5719 
, 3.9516 
3.3963 
6.6619 
4; 2057 



SD(r;j-ir 

■ 6.V26X 
3.6453 

. 3.999!> 
3.4375t 
6.^427 
4.8363^ 



LOW 

4.0000' 
1.0000 
8.0C00 
0.0 ' 
2.00U0 
o. 0000 



HIGH . 
31.000^ 

i3.pD:»; 

28.00a> 
.15.000'i 
2d.0000 
17.0003 



' HEAN 

18.7333 
9.4000 

17.96001 
8.6800 

11.0803 

10.0000 



Vak(V) 

31.3289 
14.7733 
21.7^84 

. 11.0176 
29^5136 

" 0.0 



SOiMf 

^.6151 
3.3436 
» 4. 6689 
3.3193 
3.4326 
0.0 



SO(N-l) 

3.8 m 
3.9783 
" * 4.7632 
3.3877 
" 5.54^7 
O.e 



#* * 

ll.COOC 
2.000U 
14*0000 
^* 3i600O 
:2..0000 
lO.pOOO 



HIGH 

32.00^: 
13.0000 
20.00u^, 
13.0003 
2Jt.O00J 
' lO.OOLO' 



MEAN VAR(NI * ^Vi^} SD(N-l') LCHf riIGH 

17.7003 3-^.6100 0.2936 6.3738 4.\0000 32. OO":) 

■9.1730 13.3444 3.6303 3.7^272 l.tOOO • Id.OOj* 

17*2537 Id^iViZ ^.268A 4.3006 • D.OOOQ 4».00>/ 

> ii.»>ta t ^ fi.j*j>/ .^0s^J^ t.v-Hf rt V. lim9^9> 

lZ^^yj\ «j-u27*l ^p.'t)'// o.i^i'i i:,«''^'vi* 23.0U;i«^ 
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Table 5.2Uc Ccont,') 

CHEMISTRY bl PRETEST 
OASES PRETEST • (34f4) 



ALL PLATO CLASSES ^ 



l>Rl ;CPuS 
PR2 JtPuS^ 
PCJ> CPRS- 
PUi O.^LY 



N 




SUM**2 


^4 


413.0000 


7955.0000 


24 


- ^_ 215.O000 


2217.0000 






1298I.000D 


43 V 


3«>7;oooa- 


3647.0000 


43 


148.0000 


612.000O 


3 • 


10.0000 


46.0D'D0 ^ 



- ^ 1 




PRl ONLY : 


14 


PR2 ONLY 


* 14 


PRl CPUS 


. 26 


PR2 CPOS ' 


26 


P05 <.HRc ! 


26 


PCS^U^Y 


I 



ALL NOM PLATO CLASSES 

SJM SUM**2 

' 276.0000 5952.0000 

134.0000 149B.0000 

454.0600 * a3i'4.0000 

224.0000 2206.0000 
f tf2.UU00 348•0C^O^ 
\ 1.0000^ , i.GOOO 



aIi^ aASSES 



SUM 



S0M**2 



PR2 OHLi 
PRl CPjS 
PR^ €POS 

POS 0>4lY 



38 
X38 
69 
69 
69 
•^4 



689.U;>0D 
3^9.0000 
1175. OOOU 
591.0000 . 
230. 0000 
11.0000 



13907. LOOO 
3715.0000 
21375 .0000 
5855.0000 
^ 960.0000 
47.000^. 



,v College 



MEAN 

17.2083^ 
8. 9583 
16.7674 

8^5349 
3.441^ 

\3.333l>^ 

< 



III. 7 - 

VAR(N) 

35.3316 
12.1233 
2u. 7366 
11.V6V7 . 
<:.3862 
• 4.2222 



SOIN) 

5.9440 
3.4818 
4.5537 
. 3.4597 
1:5447 
2.-d546 



sb(N-i) ^ 

6.0719 
3.5567 
4.6076 
* 3.5007 
1.5630 
2.5166 



LOH 

4.0000 

r.oooo'^ 
8.OU00 

0,0 ' 
. l.OOOCL' 
^1. 0000 



r 

4 



HICH 

3U OOb 
15.'3C;i 
28.000) 
15.000) 
-8. 000 J 
6.00D: 



McAN 



VAR(N) 



SO{N) 



SDlN- U 



LUK 



HIGH- 



19.7143 
9.5714 

17.4615 
8.6154 
3.1538- 



36.4898 
15.3878 
If .9408 
I J. 0-^82 

:i.4379 

J. j 



6.0407 
3.9227 
4.235*7 
3.2/08 
i.H;>41 
0.0 



6.2687 
4.0708 
4.3195 
3:3350 
1.8^909 
0.0 . 



11.0000 
'2.0000 
10.0000 

0000 

1.0000 
'1.0000 



32.00D) 
15.00u4l 
28. OUV> 
15.0DJ) 
lO.OO^U 
1.0UU> 



McAN 

18.1316 
9.1342 

17.0290 
8.5652 

2L3333 
2.7 500 



AK(>j) y 


SO{N) 


SD(.M-l) 


LOW 




3f.2195 


0. 1008 


6 .182T 


4.0000 


ii.oo'^) 


13.^134 


J. 6624 


3.?llb 


1.0v>00 


15.J3V J 


19.7963 


4.4493 


4.4819 


8.0000 


28.00" 


11.4921 


3.3900* 


3.4148 


0. 0 ^ 


15.000) 


-2.3.>a9 


1.0739 


1.6862 


" l.OCrOO 


' 10.0000 


4.1875 


/ 2.0463 


2.5^*29 


1. 0000 


6.00}J 



^ / 



09. 



TaBle 5.2.1c CcohtO 



CHEHSTRY 331 PRETtST 
GAScS POSTTEST - (3A5> 



PRl ONLY 
Pi<2 OMLY 
PRl CPOS 
PR2 &PCS 
POS &PRe« 
P0$ OMtY 



N 

27 
27 
40 
40 
40' 
3 



AU PLATO CLASSES 



SUM 

450..0000 
230. 0000 
684.0000 
352.0000 
550. COOO 
48.0000 



' 8514.0000 
2284.0000 

12422.C000 
3580.0000 
3276.0000 
624. 0000 



College/Ill 



"MEAN < 

16.6667 
8.5185 
17. 100 j 
.8.8000 
13. 7500 
16.0000 



VAR(Ni 

37.5556 
12.0274 
18.1400 
l^.O60C 
17.0375 
18.U&67 



SD(N) 

6.1283 
3.4o81 
4.25V1 
3.4728 
4.2234 
4.^205 



SO(N-l) 

6.2450 
3.5341 
4.3134 
3.5170 
4.2773 
5.2915 



LOW 

'V 

4. 0000 
1.0000 
8. 0000 
0.0 
o.OOOQ 
10. OOOO 



HIGH 

31.A)00i 
15.DS0: 
28.000 
15.000J 
21.0000 
20.9003 



PRl ONLY 
PR2 ONLY 
i>Rl IPCS 
PR2 CPOS 
'P0§ £PR£ 
POS 0:^LY 



13 
13 
27 
27 
27 
1 



ALL NON PLATD' CLASSES 
.SUM ' . SUM**2 



<249 .0000 
119.0000 
481.0000* 
239.0U00 
314.0000 
12.0000 



5223.0000 
1273.0000 
9123.0090. 
2433.0000 
4170.0000 
144.0000 



,HEAN 

19.1538 
9.1538 

17. 8X48 
8.8519 

11.6296 

12.0000 



VAR(NJ 

34.8994 
14.1302 
20 ; 52 13 
-11.7558 
, 1^.1962 
O.U 



SOCM) 

5.9076 
3.7590 
4.5i00 
' 3.V287 
4.3813 
0.0 



SO(N-l) 

S.i480 
3.9125 
4.6163 
3.4940 
4.4648 
0.0 



LOW 

11.0000 
2. OOOO 

10.0900 
3. 0000 
3.0000 

12.0000 



HIGH 

32. boo- 
14.00C. 
28.000. 
15.000> 
22.000: 
12.000^ 



i 

00 



PRl ONLY 
^-PR2 Or^LY 
>;'^R1 L?US 

PR2 CPOS 

POS uULY 





' ALL aASScS 




r 








SUM 


$LIM**2 


MiT.AN 


VAR(M) 


SOi\} 


40 
40 
67 
67 
67 
4 


^ 699.000D 
3^9.0000 

. 1165.0000 
591.0000 
8o^.oii00 - 
oO.OOOO 


13 737. 0000 
3557.0000 

21545.0000 
6013^0000 

1^^4c»#OJ00 • 
968. COOO 


17.475> 
* 8.7250 
17.3881 
8.«(209 
li.UV5!> 
15.000J 


36.0494 
12.7994 
iy.2225 
11.9301 

17.jLl000 


6.1o84^ 

3.577i 

4.3344 

J«44f2 

4.** 121 

4*1231 



. 329 



SO(N-l) 

6.2470 
,3.6232 
4.4174 
»»4«ia 
, 4.ft^54 
4.7610 




IJW 

4.0000 
1.0000 
G. 0000 
0. 0 

y* ouuo 

iO. 0000 



HUH 

J2.00D-' 
15.000^ 
2B.C0C-, 
1>.090> 
2^.0o0u 
20.0009 
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ERIC 



Table 5 « 2.1c (cont^) 



tHEMISTRV 331 PRETtST 
SOtUTimS (346) ' 




PRl 4 PUS 
PRZ &POS 
POS CP RE 



>Rl ONLY 
PR2 ONLY 
PRl CPUS ' 
PRZ dPCS'« 
POS tPRz 
PQS ONLY 



PRl ONLY 
PR2 QNLY^^ 
PRl tPOS 
Pk2. CPOS^ 
PQS €PR= 
POS GNU 



College M 





ALL PLATO 


cusses ^ ^ 




N 


SUM 


SUM**2 


|HSAN 


13 
13 

20 
20 

20 *N 
2 


224:0000 
132.U0Ob 
353.0000 

r'-492.0U00 

^98.0000 
20.0000 


4644.0000 
1472.0000 
6579.0000 
2096.0000. 
21:50.0000 
206.0000 


17.2308 
10.1538 
17.653:/ 
9.6000 
9.9000 
10.0003 




ALL NUN PLATO CLASSES 






SUH 


' SUM*«2 


MEAN 


13 

13 
27 
27 
27 
1 


^ 249.0000 
119.0000 
481.0000 
239. OuOO 
228.0000 
6.0000 


5223.0000 
1273.0000 
9123.0000 
2433.00UO 
- 2194.00^0 
36.0000 


19.1538 
9.1533 
> 17.8148 
8.8519 
8.4444 
6.0000 




ALL CLASSES ■ * 




H 
> 


SUH 


' SUH**2 


MEAN 


26 
26 
47 
47 
47 
3 


473.0000 
25X.000O 
; 834. OOOO 
431.0000 
426.0^00 
26.0000 


9867.0000 
2745.0000 
15702.0000 
4529.0000 , 
4344.0000 
244.0000 


18.1923 
9.6538 

17.7447 
9.1702 
9.0638 
6.6667 



ERIC 



I 



VAR(NI 

60. 3314 
10.1302 
17.4275 
.U.'6400 
,9.4900 
4.0000 



SO(NI 

7.7673 

3.U28. 

4.1746 

3.5553 

3.0i}06 

2.0000 



SOCN'^l) 

8.0045 
3.3128 
* 4.2031 
3.6476 
3.1609^ 
2.8284. 



LOW 

4. 00 op 
5. oooo 

5. COO'O 
3.0000 
4. OOOO 

8; OOOO 



HIGH 

31.0000 
15.000) 
25.000J 
15.000:« 
15.000) 
12.0000 



VAR(W) 

34.8994 
14.1302 
20.5213 
11.7558 

9.95O0 

J.O 



SO(N) 

5.9076 
.3.7590 
4.5300 
3.4287 
■ 3.1545 
0.0 



SDfN-1) 

6.1488 

3.9125' 
4.6163 
3.4940 
3.2146 
0.0 



LOW- 

11.0000 
2.0000 

10.0000 
3.0000 
3. OOOO 
6.0000 



HIGH 

32.000^ 
14.000> 
28.30U? 
15.0000 
16.003D 
6.000U 



> 
I 

00 



VAR(N) 

48.5399 
^ 12.3802 
19.2114 
12.2689 
10.2725 
6.2222 



SDCNI 

6.9671 

3.5135 . 

4.3831 

3.5027 

3.2051 

2.4944 



S0(N-1> ' 

7.1050 
3.5832 
4.4305 
3.5406 
3 . 2397 
3.0551 



4.0000 
2. OOOO 
8.0000 
3.0000 
3. OOOO 
6.0000 



HIGH 

32.0d:Dv 
15.00'J? 

28. ouo: 

15.000U 
Ito.OOOO 
12.000J 
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Table 5*2.1c (contO 



CHEMISTRY 331 PRETEST 

STOJCHIOHETRY AND NUCLEAR STRUCTURE - (351) 



Ml ONLY 
PR2 ONLY 
PRl tPOS 
PR2 tPOS 
PPS CPRE 
>0S ONLY 



N 

u 

12 
54 
54 
54 

4 



ALL PLATO CLASSES 



.SUM 

226.0000 
121.0000 
1366.0000 
673.0000 
991.0000 
11.0000 



SUM«*2 " 

4530.0000 
> 1317.0000 
J5824.0000 
6633.0000 
19117.0000 
1J2U0000 



College i.V 



MEAN ^ 

18.8333 
10.0833 
25.2963 
12.4630 
18.3519 
11.0000 



VARCN) 

22.8056 
8.0764 

23.5048 
4.5449 

17.2281 
0.0 



S0(N) 

4.7755 
2.8419 
4.8482 
2.1319 
4.1507 
*0.0 



SD(N*1) 

4.9879 
2.9683 
4.8937 
2.1519 
4.1896 
0.0 



t,ow 

/1 2. 0000 
5.0C00 
I5.00Cp 
6^0000 
^ 6*0000 
11.0000 



HIGH ; 

26.0000 
14.0000 
36.0000' 
15.0000 
25.0000 
11.0000 



PRl ONLY. 
PR2 ONLY 
PRl CPOS 
PR2 CPOS 
PCS CPRE 
PCS ONLY 



N 

12 
12 
55 
55 
55 
0 



ALL N0N>LAT0 CLASSES 
SUM SUN^*2 



229.0000 
120.0000 

1441.0000 
697.0000 

1028.0000 
0.0 



4643.0000 
1310.0000 

39557.0000 
9005.0000 

20110.0000 
0.0 



MEAN 

19.0833 
10.0000 
26.2000 
12.6727 
18.6909 
0.0 



VARCN) 

22.7431 
9.1667 

32.7r82 
^ 3.1293^ 

16.2863 
0.0* 



S0(N) 

4.7690 
3.0277 
5.7252 
i.7690 
4.0356 
0.0 



S0CN«*1) 

4.9810 
3.1623 
5.7780 
1.7853 
4.0728 
0.6 



LOW 

13.0000 
4.0000 

11.0000 
8.0000 
^ 8.000C 
0.0 



HIttH 

27.0000 
14.0000 
^38.0000 
15..0000 
25.0000 
0.0 



> 

00 



PRl O^LY 
PR2 ONLY 
PRl tPOS 
PR2 CPOS 
POS.CPRE 
P05 ONLY 



N 



24 
?A 
109 
109 
109 
I 



ALL CLASSES 
SUM 

455.0000 ^ 

241.0000 
2807.0000 
137a.0C00 
201^.0000 
11.0000 



SUM»«2 



9173.0000 
2627.0000 
75381.0000 
17638.0000 
39227.0000 
121.0000 



MEAN 



18.9583 
10.0417 
25.7523 
^12.5688 
18.5229 
11.0000 



VAR(N) 



22.7899 
8.6233 

28.3882 
3.8416 

16.7816 . 
O.O 



SO(N) 

4.7739~ 

2.9365 

5.3281 

1.9600 

4.0965 

0.0 



SD(N*1) 

" 4.8766 
2.9997 
5.3527 
1.9691 
4.1155 
0.0 



LOW 

12.C000~ 
4.0000 

11.0000 
6.0000 
6.0000 

11.0000 



HIGH 



27.0000 
14.0000 
38.0000 
15.0000 
25.0000 
11.0000 



333 




334 



4 



Table S.ailc (cont.) 

CHEMISTRY 331 PR|TEST 
iONDlNC AND NOHENCLATUR€ - 



Ml ONLY 
PKZ ONLY 
PKl tPOS 
fft2 t?OS 
fOS (PRE 
roS ON^Y 



20 
20 
46 
46 
46 
0 



(352) ^ 
Al^ FLATQ CLASSES 
SUN sOh«^2 



3')6.0000 
222*0000 
1196.0000 
572.0000 
959.0C00 
0.0 



$486*0000 
2632.0000 

31868^0000 
7298.0000 

2I2I3.0000 
0«0 



College IV 



MEAN 

19.8000 
11.1000 
26.0000 
12.4348 
20.8478^ 
0.0 



VARCNI 

' 32.2600 
9.3900 

16.7826 
4«0284 

26.5203 
0.0 



SDCN) 

5.6723 
3.0643 
4.0967 
. 2.0071 
5.1498 
0.0 



S0(H»1) 

5.8273 
3. 1439. 
4.1419 
2.0293 
5.2067 
0.0 



12.0000 
5.0000 

17.0000 
7.0000 
8.0000 
0.0 



HIGH 

36.0000 
15.0000 
35.0000 
15.0000- 
30.0000^ 
0.0 



ALL NON PLATO CLASSES 



PRl ONLY 
PR2 ONLY 
>R1 CPOS 
PR2 CPOS 
POS CPRE 
POS ONLY 



19 

19 
48 
48 
48 
0 



SUN 

404.0000 
209.0000 
1266.0000 
608.0000 
970.0000 
0.0 



SUH*^2 

* 9060.0000 
2455.0000 

35140.0000 
7860.0000 

20754.0000 
.0.0 



NEAN 

21*2632 
11.0000 
26<t37501 
i2>6667 
20.2083 
0.0 



VARIN} 

24.7202. 

8.2105 
36.4427 

3.3056 
23.9483 

0.0 



SOINl 

4.9719 
2.8654 
6.0368 
1.8181 
. 4.8988 
0.0 



S0(N»1) 

5.1082 
2.9439 
6.1007 
1.8374 
4.9506 
0.0 



LOH 

13.0C00 
4.0000 

11*0000 
8*0000 
8.0000 
0.6 



HIGH 

28.0000 
15.0000. 
38;0000 
15.0000 
29.0000 
0.0 



so 
P 



ALL CLASSES 









N 


f 

SUM 


"SUN*^2 


HEAN 


VARCN) 


PRl 


ONLY 




39/ ' 


^00.0000 


17546.0000 


20.5128 ' 


29.121^6 


PR2 


OMLY 




39 


431*0000 


5107.0000 


11.0513 


8.ai79 


PRl 


CPOS 




94 


2462.0000 


67003.00G0 


26.1915 


26.3569 


PR2 


CPOS 




94 * 


1180.0000 


15158.0000 


12.5532 


3.6727 


POS 


CPRE 




94 


1929.0000 


41967*0000 ' 


• 20.5213- 


25.3347 


POS 


ONLY - * 




0 


0.0 


0*0 ^ 


0.0 


0.0 * 



SQCN) 



5.3964 
2 .9695 
5.1824 
1.9164 
5*0334 
0.0 



S0<N*1) 

5.4670 
3. 0083 
5.2102 
1*9267 
5.0603 
0.0 



LOW ' 

I, 2.0000 
4.0000 

II. OCOO 
7.0000 
0.0000 
0.0 . 



HIGH 

36.0000 
15.0CC0 
38.CCC0 
15.0000 
30.0000 
0.0 
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ERIC 



Table 5^2ac Ccont.! 

CNEMtSm 331 PRETEST 
WSfS roSTTEST • (354) 



m OHtr 15 

PRZ ONLY 15 

Pkl tPOS' 51 

P%Z tPOS 51 

S CFRE . 51 

s ONtr ' 0. 



ALL PLATO CLASSES ' ' 

SUH , $UN^*2 - 

302.0000 6628.0000 

163.0000 1905.0000 

1290.0000 -33726.0000 

631.0000 6045.0000 

819.0000 14033.0000 

0.0 ' 0*0 



Phi ONLY 
Pk2 ONLY 
PKl CPOS 
PKZ i?OS 
POS CPRE 
POS'ONLY 



17 
17 
50 
50 
50 
0 



ALL MOH PLATO CLASSES 
SUM SUM««2 



359.0000 
183.0000 
1311.0000 
634.0000 
873.0000 - 
0.0 



8047.0000 

2109.0000 
36153.0000 

8206.0000 
15797.0000 

* 0.0 



PRi onir 

PR2 ONLY 
PRl CPOS 
¥R2 CPOS 
POS CPRE 
POS ONLY 



ALL CLASSES 



N . 


\ SUM, . 


SUMt*2 . 


32 

32 
101 
101 

101 ' 
0 


\ 661.0000 
\ 346.0000 
-2601.0000 
1265. OCOO ' 
1692.0000 
0^0 


14675.0000 
4014.0000 
. 69879.0000 
16251.0000 
29830.0000 

Ci.O 



_ 337 ■ \ 



Xollege IV 



MEAN 

20.li33 
10.8667 
25.2941 
12.3725 
16.0588 
0.0 



VARCNI . 

36.5156 
8.9156 
^ 21.5017 
4.6651 

17.2710 
0.0 



SO(N) 

6.0428 
2.9859 
4.6370 
2.1599 
4.1558 
0.0 



S0(N«1) 

6.2549 
3.0907 
4.6831 
2.1814 
4.1972 
0.0 



tow 

12.0000 

5. OCOO 
15.0000 ^ 

6.00C0 - 

0.0 



HIGH 

]^6.0000' 
14.0000 
35.0000 
15.0000 

>4;o 



MEAN «^ VARCNI 



SO(NI 



S0CN*1I 



LOW 



HIGH 



21.1176 
10.7647^ 
26&2200 
12.6800 
17.4600 
0.0 



27.3979 
8.1799. 

35.5716 
3.3376 

-11*0884^ 

- 0.0 

> ' IT 



^ 5.2343 
^2.8601 
5.^642 
^".8269 
3.3299 
0.0 



5.3.954 
2.9481 
6.0247 
1.8455 
3.3637 
0.0 



13.0000 
4.0000 

11.0000 
8.0000 

lo.opoo 

0.0 . 



28.0000 
14*0000 
38.0000 
15.0600 
24.0000 
0.0 . 



MEAN 

20.6563 
10.8125 
25.7525 
12.5248 
16.7525 
0.0 



VAR(N) 

31.9131 
8;5273 

28.6813 
4.0316 

14.7011 
• 0.0 



SDINI 

5.6492 
2.9202 
5.3555 
2.0079 
3.8342 
0.0 



S0(N*1) 

5.7396 
2*^9669 
5.3822 
2.0179 
3.8533 
0.0 



LOW 

12.0060 
4.0000 

11. OCOO 
6.0000 
7.0000 
0.0 



HIGH 

36.00C<r 
14.0000 
.38.0000 

i5;cooo 

24*0000 
Q.O 
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CHGLtSH^MCTEST 1531) « 



32 

49 
4 



ALL FcArO CLASSES 

SUM«*i 



7 J«OaOo : 



PkF ONLY 
PQS 0>ILY 



N 

38 
39; 
39 
• 8 



ALL HJH PLAT3 CLASSES 
.SUM ' : SUM**2 



7I4.0>00. 



i540<fOGoe. 

I5105.0000 
- 2075*0000 



p;iF HNiy 

POS l^PH'. 
-POS ONLY 



88 
12 



ALL CLASSES 

T579TUuO'i 

l6&8*0300% 
. 192.0400., 



SUM»»2 

26/3e«0C/)'J 
"32319700130, 
36^64«^0C00 
3568.0COO 



Table 5;2.1d, 

English . 
. Fall, 1975 : 

. College ! 



17.J75J 
ie«9il>d 
19.:.VJ1 
1U.2500 



5^.2969 
i>4. 3432 

4U.Xd75 



7.2Si7 
7.3710 
7.0755 
o.339^ 



SD(N«1) 

4 if: 34^ 

7.443^K 
7.3201 



Luw 

. 6.0000 
4. 0000 
4. 0000 
12. 0000 



HICK 

33.0000 
J2.C003 
32.0003 
26.0000 



Var( 



SO(N) 



SO (N-1) 



LCW 



HIGH 



16.7it95 
16.0.923 
13.5697 
14.8750 



HcAN 

2,8.1429 
17.. 9432 
19.1813 
16.0000 



52. 3241 
Hi. 9566 
41^7291 
31^1094 



VAR(Vi 

52.J032 
50.9854 
46.c4d8 
41.3333 



7.2335 
6.tiJ0O 
6. 4598 
i>.l733 



SO(N) 

7.2069 
^ 7.1404 
O.&300 
6*4291 



7.3306 
6.7166 
6.5443 
6.5995 



SO(N-l) • 

. 7.3194 
7.1813 
6.8691 
6.7150 



5.0000 

6. CU00 

7. C000 
^.5. COOO 



\ 



5* OOOO 
4.0(>bO 
4.O000 

5. oodo 



\ 



3^.0COO 
32.0000 
"32.0065 
24.0003 



HIGH 

I 

{33.0000 
32.000J 
32.0000 

j26.0000 



5; 2. ill 



TabU5.2.ia (cont.) 

cMilSH l^krVksT (531) 

CNGLISM POST^TSST (591). B^^iiLlHH loO CLASStS 



aLju pcato classes 



pa? OKix 

>Kc dPOS 

J^OS tPH= 

- POS ONLY 



33 
43 
43 
4 



; SUM 

663. OJOO 
107u.uJ03 



SUM»*2 

1D477.0003 
23467; 0000 
28104.U000 
1565.0000* 



PH= fJNtY 
PUB CPOS 
PDS &PR(r 
PCS ONLY 



38 
61 
61 
5 



ALL tiJH PLATO CLASSES 



649.0J33 
1376 .OUOD 
li74.0J30 

'10 3.UJ00 



21479.000./ 
34552.0000 
33B40.0000 
2223.0000 



p^e cpos 

<PQS up 46 
POS ONLY 



. 71 
f04 
104 
9 



ALL C. ASSES 

SUM 

15i2.0^C»3 " 
233 7.ua00 
2444.0<>00 
17tt.000d 



SUM*<^£ 

36956.p0J0 
5ti019. 0000 
61944.0000 
378e.OQ0O 



341,. V 




VAkC^) 

oSw3554 
43.N3505 
' 34.38U 
39.6iB75 



S0(N) 

8.0343 
6.9534 
5.8636 
6.2998 



SO(N^l) 

8.2096 
7 .0357 
5.9330 
-7.2744 



•L3W 
* 

4.. 0000 
10. 0000 
16.00P0 

8. 0000 



HIGH 

\ 35.0003 
\ 37;0D00 
1 37.0000 
24.0000 



> 
I 



VAMV) 

' 66.0672 
. , 56.1107 
47.39fi9 
%<:0.i:400 



.SO(Ni 

8.1282 
7.4907 
, 6.8345' 
' 4.49dV 



SD(N*U 

8.2373 
7.5529 
6.9417 
5.0299 



LOW 

« 

X«cooo 

4.0C00 
8.0000 
16.0d00 



HIGH 

36.000{ 
37.0003^ 
37.0D0D 
.29^0000 



VAK(.>^) 

66.9,970 
52.9222 
43.3654 
29^7284 



Sp(N) 

8.1852 
7.27,40 
6.5852 
5^4524 



SO( N-1) 

e.;^34 

* 7.3X00 
6«6171 
5.7831 



LJW j 

I 

1.0000 
4.0000 
d«-0006 
8.0000 



HI 



37.0003 
37.0000 
29.^00i 



, .3 42 



A' 



TaBle ^•2«ld Ccpnt,) 
.FNGltSH PRCUST C;»i>H 

SNtttiSH POSIT esi csviinr^'ivGLi 



i 



.PRfc ONLY 

*pa6 tpos/ 

P0S/CPft6 
PCSr ONLY 



N 

30 
40 
40 
6 



H ICl CLASSES 



ALL PLATC CLASSES 



7CS.C0G0 
a36.00CO 
l35.C0Cq 

/ 



x;i2:>7»ccco 

X46;!S«OC0O 
1S694«00C0 
3463; ooco 



College 



20.900C 
22«5U0b 



PRE CNLY 
PRE 

POS CPRE 

PCS OIJLY 



H 
57 

la 



ALL KCN PLATO CLASSES 
StM StK*»2 



iua.ooco 

1h3$«Ci)C0 
467.0000 



2:)476*CCC0 
33I4X«CCC0 
391&7«0CC0 
10167.00CO 



20*8S:>i 
22.5942 
22.6111 



PRE ONLY 
PRE £'pOS 
POS -£fRE 
PCS ONLY 



N 

t=7 
lOSf 
lOS 

24 



ALL CLASSES 

. StM \ 

1677. OCCO 
2148.0CC0 
23S5.0aC0 ' 
542«b000 



Sth»«2 

37V13.C'CC0 
4777P.CC00 
S^db'oUCOOO 
1363 C« 0000 



^E^^ 

19.2759 
19.7064 
21.9726 
22.5333 



VAR(N) 

53.2056 
51.5494 
5S.54C0 
70.9167 



SC(N) 

7.2942 
7.1798 
7.4525 
8.4212 



SOCN-rl) 

. 7.4169 
7.2713 
7.5475 
5.2250 



low 

i 

3.CCC0 

7.bccc 

7.CCC0 
13.OC00 



HIGH 

31.0000 
35.CC00 
35.0000 
33.C000 



VAP(N) SCCN) SOiri-l) LOW HIGH 

66.3552 8.1459 . e.2lb3 5.0CCC 39.C0C0 

45.3703 • 6.7357 6.7351 8.0CCO 37.CC00 

*57.13S7 7.5591 • 7.6145 3.CC00 38.C0C0 

53.5710 1 7.3192 7.5314 9.0C0C 38*.0000 



.SC(N) 



SO(N-l) 



LCk 



HIGH 



6 2.9 229 i 
49.9138 \ 
57.2194 
^57*S097-H 



7.6692 
7.0650 
7.5644 
7.6098 



7.914d 
7.C970 
7.5993 
7.7/35 



3.0CCC 
7*0CCC 
3.0CCC 
9.OC00 



39.C00C 
3T.C00C 
38.C000 
38.0000 



'3^ J 



Tabl€i^.2.1d Ccont.) 

fKGLISH I'OSTieST 1591), ENGLISH ICl. CLASSCS . 

' Ai^ HIATC CtASSt-S 



Pfi€ ONLY 
^KF CPOS 

PCS ONLY 



SUM 

bSCOOOO 
1062.OC00 
9C.0000 



2C425.CCC0' 

25tiC6.C000 
1938. UCCO 



ALl ^C^ PLATO CLASSES 



N 



SL'H 



SLM*v2 



PPe ONLY 
PitE XPOS 
POi £PHE 
,PCS OXLV 



41 
41 
6 



1397. OCCO 

941.CCC0 
1C€«OOCO 



28t)li*CCC0 
161>;J2-CCC0 
23245. CCCO 
2J3G.C ceo 



PRfc ONLY 
PR6 6P0S 
PGS CPRE 
PC^ ONLY 



N 

134 
90 
90 
11 



ALL Classes 

SUM 

23!?d.CCCC 
1646.CCCC 
2CC3.OOC0 . 

i9a.ooco 



SbK'*«2 

43<i38.CCCC 
3i>C.C6.CCG0 
49051.CGC0 
4268.0000 



VAfic(N) 



SC<N) 



SO(N-l) 



LOI^ 



HICH 



57.9722 
53.4677 
56.9^38 
63.60 




VAP(N) 

54.55^3 
55.^873 
40.1927 
64.3333 



7.6139 
7.3122 
7.5^41 
7.97f0 



SnCN) ^ 

7.3862 
7.4423 
6.33«8 

E.ozca 



7.6d6d 
7.j87y 
7.6223 

e*9i6i 



S0(N-1 




3.0C0C 
4.0GQC 
i 7*^0CC0 
lO.OCOO 



LCV 

4.CC0C 
4.C00O 
ll.CCCQ 
8.0CCC 



36. COCO 
39.C000 
39.0000 
33.0000 



35. CCC0 
34.0000 

36. C000 
28.0000 



V AR(N) 

56^0791 
54.4721 
. 49.7014 
64.0000 



1.48€6 
7.3805 
7.0^99 
8.0000 



SO(N-l) 

7.^5167 
7.4219 
7.0B94 
8.3905 



LCK 

3.0CCO 
4.0000 
7.0CC0 
8.0000 



36.CCO0 
39.0000 
3S.C0C0 
33.0000 



346 



TaBle 5* 2; Id Ccont.) 



\ 



\ 



ENUISH POSrrfcST kMGLISH Ut CUSblbS 

Att PLATO CLASSES 



p><e tHos 

HQS I^PHE 
PCS 6NLY 



Li 

34 



lOlB.OOCO 

ao.ouou 



3i60P..CC0O 



College il 



29.9412 
26.<i6/i7 



PRE ONLY 
PRe CPOS 
"^POS CPRE 
POS^ONLY 



N 

51 
64 
64 



ALL HCti PLATO CLASSES 
SUM SLK**2 



146S.0OCO 

iS4K00C0 
124.0000 



443C\.CC0O 
£»S2oo«CC00 
6l0iS.0CC0 
2SU.0000 



ItEAN 

26.?'625 
30.32&I 
20.6667 



. PRE CNLY 
PRE CPOS 
POS 4P{tE« 
PCS ONCY^ 



N 

64 

^8 



ALL CLASSES 

SUM 

1798*0000 
26C7.0C00 
2939.0C0C 
204V00C0 " 



SUM ♦♦2 

53464. CCCO 
6t>40X.C0CO 
9264.1 «0C00 
~5I34;0C00" 



'28.093a 
28.6429 
30.1939 

^2276667 



34' 




VAP(N) 



SO(N-l) 



LOV% 



HIGH 



64.3669 
•>/.222i 
32*9965 
27.0556 



7.5645 
5.7443 
5.2493 



8.35Ur» 

5.S3OU 
6.4291 



iC.COCC 
13.0000 
17.0CC0 
22.0C00 



36.C000 
3S.0000 
38.0000 
34.0000 



VAP(M 

38.9312 
47.7148 
33.9392 
59.2222 



SC(N) ^ 

6.2435 
£.9076 
5.8<57 
7.6956 



SU(N-l) 

6.JQ5o 
6.9o22 
5.87U 
&.4301 



LCk 

ll.CCGC 
11.0000 
lUCCCC 
IC.OOCO 



HIGH 

38.00C0 
39.0000 
3S.CCQ0 
32.0000 



VAS<K) SC(N) SO(N-l) LCk VfGH 

46*1162 6.79C9 6.8446 IC.OCCC 38.CCCC 

51.0255 . 7.1432 " 7.1799 ll.OCOO 39.CCC0' 

33.6461 J.80C5„ . _5^ti30i li.OCCO-^ 39.0000^ 

56.6667 7.5277 7.9844 10.0000 34.0000 



Table 5*2.1d Cconr.) 



ENGLISH POSTTEST CNCLISH iCl OtASSES 

. ^ ^ ALL PLATO CLASSES 



PRE ONLY* 
m (PCS 
POS £PRE 
PCS CNLY 



4 
W 
42 

4 



St'M 

139.00CO 
12d7«bOCO 
J1341.00C0 

114.00CO 



48<;3.CO0O 

44533.0000 
3258.0 ceo 



P<^fc ONLY 
PKE C?OS 
POS.:£PRE 
PCS ONLY 



N 

2 
2o 
26 

4^ 



ALL NCK PLATO CLASSES 
StM SLM*»2 



53.CCC0 
775.0CCO 

X35.CGC0 



14C3.CCC0 
23o5 7.CCC0 
237<i6.CCC0 

456^.CCC0 



PRE ONLY 
PRE CPCS 
PQS 

PCS ONLY 



ALL CLASSfcS 

192.0000 
206<.C0CO 
2117.0600 ^ 

249.0000 



62Sb.0CCO 

646e;o.ocoo 

6a319.0COO 
7327.CCO0 



CoTlege IV 



KEAK 

34.7500, 
30.6429 
31.9286 
2a.5000 



VAR(fJ) 

15.6875 
32.9915 
40.8759 
2.2500 



SCCN) 

2*;96C7 
5*7428 
6.3934 
2. 5000 



SO(N-l) 

, 4.5735 
5.8134 
6.4709 
1.732i 



LOW . 

3C.0CCC 
16«OC0C 
17.OCC0 
27.0CCC 



HIGH 

40.0000 
38.0000 
4C.000O 
31.0000 



^'EA.X 

26.5C00 
2V»6077 
29.£:462 
33.7500 



VARCN) 

C.2500 
29.0784 
24.0533 

3.1875 



SC(N| 

C.5CCC 
5.3924 
^.904>'i 
1.7854 



SO(N-l) 

0.7071 
5.4992 
5.00i5 
2.0616 



LCK 

26.0CCC 
15.0CC0 
15.00CO 
32.CCCC 



HIGH • 

27.0000 
38.C00O 
38.0000 
36.0000 



32.0000 
3p'.3235 
31.1324 
31.1250 



VAP{N) 

25.6667 
31.6600 
35.4678 
9.6094 



SC<NJ 

t.C662 
5.6267 
5.9555 
3.0999 



S0(N-1V 

5.5<i9<2 
'5.668o 
5.999tf 
3.3139 



LGK 

26.0CO0 
X5.0CCC 
15. COCO 
.27.0000 



HIGH » 

4C.CCC0 
38.0000 
40.0000 
36.C000 



350 



Table '5.2. le 

Mathematics 
Fall 1975 



\ 



NArHEHAriC<> PKETEST (43i) 
NArHENAriCS 111 r£ST - (491) 



College I 



^PRE ONtV 
POS CPRF 



32 
17 
17 
5 



AU PLATO CLASSES 



66*9.0000 
AOft.OOOO 
340.0000 
80.0000 



IS2I6«0000 
1695?. 0000 
77J0.0OO:) 
1314.0000 



Mf-As 

20«9063 
29.2941 
20.4 706 
16.0000 



38.3975 
139.C311 
34.4844 
6*8000 



\ 

6.1966 
11.7911 
5*8723 
2.6077 



SOIN-II 

6.2957 
12.1540 
6.0t»31 
2.9155^ 



t nw 

10.0000 
12.0000 

xo.ocoo 

12.0000 



HIGH ^ 

37.0000 
60.0000 
31.0000 
19.0000 



?%c ONLY 
P^E CPOS 
POS CPKE 
POS QNJLY 



M 

28 
34 
34 
6 



ALL tm PLATO' CLASSES 
SUM SUM»«2 



754*0000 
995,0000 
537.00C0 
94.0000 



22872.0000 
32*761*. OOOa 
9451.0000 $ 
1520.0000 1 



26.9286 
29.2059 
15.7941 
15.6667 



9177092 
110.5753 

28.5164 
. 7.888^^ 



S0{N) \ 

9.5765 
10.5155 
5.3401 
2.8'J07 



S0{N-1) 

9.7S2Z 
10.6736 
5.4204 
. 3.0768 



' LOW 

8.oocr. 

9.0000 
B.OOOO 
12.0000 



> 

so 

HIGH , 

47*poo:» 

55.0000 
29.0000 
21.0000 



P«£ ONLY 
PRE CPOS 
POS CPRE 
POS ONLY 



60 
51 
51 
11 



ALL CLASSES 
SUM , SU«**2 



1423.0000 
1491.0000 
88b. 0000 
174*0000 



38087.0000 
4.9713.0000 
17X61.0000 
2834.0000 



MBA\ 

23.7167 
• 29.2353 
_17.35;'9 

15.8182 



VAR(>;) 

72.3031 
120.0623 
35.3%56 
7.4215 



8.5031 
10.9573 
5.946» 
2.7242 



soir^n 

8.5749 
11.0663 
6.0061'. 
^.8572 



8.0000 
* ?.(?0O0' 
8.0000 
12.0000 



HIGH 
47.0000 

60.oeoo 

31.0^000 
21.0000 




Table 5^2 • If 



>, MCCijuliTiNi» pK&TESr (1311 

flHAL «:XAMImATXUN lU ACCOUNTING 101 (191) 



PKi: 4V0S 



N 

1/ 
7 
7 

2 



Att PUTO CLASSHS 



360.000U 
160.0000 
130«0000 
23.0000 



IIV4tf.OOOO 
377b. UOOO 
272»2«0Q00 
265*UX>00 



Accounting 
Spring 1976 



College I 



H€AN 
22.3529 

1X.!»00U 



VAkiNI 

26«i>V90 
16.97^6 

0.^f>00 



ALL NUN PLATO CLASSES 



Pk£ only 

j: j»ke ipos^ 

i»US C.\LY 

V' 



N 

^3 
9 
V 
0 



SUM 

536.0000 
213.0000 
202.0000 
0.0 



13044. OOOO 
52o3.0000 
4^02.0000 
0.0 



^EAN 

23.3043 
23.6667 
22.4444 
U.O 



VARCN)^ * 

24.037$ 
24.6667 

2V.b025 
0.0 i 



.PkE ONCY 



N 

40 
16 
16 

2 



ALL CLASSES 

.sum: 

916.0000 
373.0000 
33^^.0000 
23.0000 



. SUM*»2 

21992.0600 
9039. 0000 
7554. 0000 
265.000U 



MEAN ^ 

22.9000 
23.3125 
^20.7500 
ll.t>OUO 



\ 



VAK(N1. 

25.3900 
21.464a 
41.5625 
^ 0.25b0 



\353 




■■■■ \ 



SOCN* 



S0(N«1I 



.5.1071 
4.1206 
6.9459' 
0.5000 



5.>2ol 
4.450tS 
7.5024 
0.f071 



SDCNI 

4.902tt 
4 .9666 
5.4592 
0.0 



SDCN^^r 

5.0130 
5.267^ 
•5.7V03i 
O.J 



LOW 



11.0000 

la.ooog 

9.U00P 
11.0000^ 



30.0000 
31.0000 
2<i.O000 
12.0000 



LOW < 

15.0000 
17.00do 
16.0000 
0.0 



HICH 

33.0000 
33.0000 
31.0009 
0.0 



5.0388 
416330 
6.^469 ' 
0.5000 



SQ4N-1I 

5.1030 
4.7I»50 
6«65b3 
0.7071 



'lok 

lUOOOO 
17.0000 
9.0000 
11.0.000 



HluH 

33.0000 
33.0000 
il.UOOO 



•-\ 



T6llle-5,2.1f (pontl) 

ACCOuwi'iNG:PfteT€ST (1311 
IKTkuOUuTuHY ACC0U^«TING r (192) 



>>k£ only 

»»uS ONLY 



28 
45 

1 



Alt PLATO* CLASSES 



SUM 

738.aboo' 

'124)0*0006 
14S6.0000 
• •» 4S.00O0 



■ SUK**2 

,<199o0*0000 
^3o070* QUOO 
54Sf2;(Db00 
, 2401»00'00 



College III 



MEAN 

26.3571 
28*0000^ 
33.^44^ 
49.0000 



VAk(iMi 

18.1582 
17.5:>56 
116.4069 
0.6 



4.2.612 
4.1dV9 
10.7av2 
0.0 



3D(N-1) 

4.ia94 
\4.2j73 
10.9111 

0.0 



LOW 

15.0000 
16.0000^ 
. -9. 0.000 
49.O0I30 



HIGH 

32.0000 
iJ.OOOU 
50.0000 
49^.0000 



PK£ ONLY 
»»0S Gi^LY 



N 

19 

45 
45 
4 



ALL NON PL^^TO CLASSES 



SUH- 

478.0000 
1250.0000 
1533.0000 
. 110.0000 



SUMM2 



1244.6. OCOO 
35808.0000 
56o63.00C0 
322O.0000 



\h£AN 



25\1379 

34.0667 
27.5U00. 



VAR(N) 

22. 13J0 
24.1284 
9ii.6^00 
50.2500 



SO(N) 

4.7046 
, , 4.912L 

7.08y7 



SUi.N- 



4.8335 
4.y676 
10.0440 
8.1854 



LOW. 

18.0000 
16.0000 
14.0000 
19.U000 



HIbH 

34.0000 
38.0000 
49.0000 
J5.0000 



PRE ONLY 
PKb 4.PUS 
eOS i.Hh'L 
PUS ihiL^ 



N 

o 

47 

VO 
90 
5 



ALL CLASSES 
SUM 

1216.0000 . 
2510.0000 
3029.0000 
159.0000 



^ SUMM2 

32406.0000 
71878.0000 
111635.0000 
5627. 0060 



MEAN \ 

25.8723 
2748889 
33.0550 
31.8000 



VAR(N) 

20.1114 
20.8543 
107.69 25 
114.1600 



SO(N) ^ 

4.4846 
4..D067 
10.3^75 
10.6 o46 



SO(N-l) 

4.5331 
4.592^ 
10.4356 
11.945/ 



LOW 

15.0000 
16.0000 
9.0000 
19.0000 



HIGH 

34.0000 
38«(0000 
50.0000 
49.0000 



o5u 



BiaOGY PR6T6ST I iZ^Xl 
dXOtOGY 111 TfcST - (292) 



»PHe ONLY 

PRE CPOS 

90S tlRRe 

PUS OMLY 



N 

26 
69 

10 



ALL PLATO CLASSES 
SUM SUf4**2 



!>50.0000 
14^9.U00a 
1496.0000 

173«0000 



V 12706.0000 
32191.0000 
34714.0000 
3133. JOOO 



Table 5*2;ig 

Biology 
Spring 1976 

College i 



Hi£AN 

21.1536 
20.8351 
21.6dl2 
17.30OU 



VAR(.N) 

41.2071 
31.6022 
33.0288 
14.0100 



SC(N) 



6.4193 
5.6216 
5.7471 
3. 74 JO 



SD(K-li 

6.>40^ 
' 5.oo^ci . 
5. ^dV2 
3.9^t>:* 



LOW 

10.0000 
9.00UO 
.9.0C00 
'XO.OOOO 



HIGH 

36.0000 
36.0000 
34.0000 
22.0000 



ALL NUN PLATO CLASSES 



PRE ONLY, 

PRE ePUS 

POS CiPKc 

POS ONLY 



N 

30 

3:> 
35 
2 



SUM 

591.0000 
O39.UCC0 
597.0000 
43.0000 



SUM**2 • 

12<j77.0C00 
12o55.0000 
11367.0000 
1145. UOOO 



MEAN 

19.7000 
18.2571 
17.0571 
21.5000 



VAR(N) 

41.1433 
28.2482 
34.3967 
110.2500 



SC(N) 

6.4143 
5.3149 
5.8649 
10.5000 



SD(N-ii 

6.!>24J 
5.3V2P 
5.V50:> 
X4.d49il. 



LOW . 

10.0000 
7. 0000 
8.0000 

11.0000 



HIGH 

36.0000 
33.0000 
40.0000 
32.0000 



O 
M 



PRE ONLY 
PRE CPUS 
POS CPkc 
PUS O^LY 



N 

56 
1U4 
1U4 

12 



ALL CLASSES 

SUM ♦ 

1141.0000 
20 /.d. 0000 
209 J. 0000 
2I0.UUOO 



SUM<'*2 

25563.0000 
•^4b<*o. 0000 
46roU000O 
42 78.0000 



HE AN 

20.3750 
.19.9808 
20.1250 
18.0000 



VARtNJ 

41.6987 \ 
3179804. 
38.2632 
32.5000 



SD(N) 

6.4575 
5.6551 
6.1857 
5. /009 



SU(N-1J 

o.^l:>v 
5.oa2> 

6.^157 



LOW 

10.0000 
7.0000 
ii.OOOO 

lo.oduo 



HIGH 

36.0000 
36.0000 
40.0000 
32.0000 



ERLC 



■35 



358 



.Table 5.2. Ig (cont.) 
vdlOLOGY PRETEST 11 (^321 



aiOLOGY 102 TcST - 



(295) 



AIL PLATO CLASSe:> 



College li 



PRE C.^LY 

PRe £PJS 

POS £PRc 

.WS 0.\LY 



8 

14 

4 



SUM 

209.0000/ 
.^9 7.0000 
lOU.OUOO 



SUM**2 

1048.0090 
3^<yf». 000.0 
12o<>i.000a 
304^.0000" 



«6AN ^ 

10.7300 
14.9^66 
2U.3571 
2!>.0000 



VAR(U) . 

i;?.4J71> 
33.9233 

lux.aolo 

135.5^000 



SO(N) . 

3.9^91 
5.6244 
lC.0oV6 
11.6404 



SO(N-l) 

4.200^ 
6.U4*t> 

U*44l^ 



4.0000 
6.0000 
9.0000 
6.0000 



HIGH 

17.0000 
24.0000 
<f5.p000 
35.0000 



ALL NON PLATU- CLASSES 



PRE ONLY 

Pk£ £PuS 

POS «iP«^£ 

POS ONLY 



N 

7 

26 
26 
13 



SUM 

70.0000 
3a2.00OO 
712.0U00 
346.0000 



SUM*«2 

712.0000 
i>9bo.0C00 
2C6<t2.000u 
. 964 U 0000 



MEAN 

lO.OCOO 
1^.6923 
27.3846 
26.6154 



VAR'(N) 

' U7143 
14.3669 
44.0059 
33.i59a 



SCCN) 

3./y04 
. 6.6ii7 
t.7585 



SU(N-l) 
I. 

6./o:>i 
5.9 Jjo 



LUK 

6*0000 
"9.0060 
15. OCCO 
16.0000 



HIGH 

12.0000 
22« 0000 
40.0000 
42.0000 



> 
I 

M 
O 



PRE Only 

Piit «:pus' 

PUS tPRS 

PCS O..LY 



15 
<iO 
40 
17 



ALL CLASSES 

Sum 

156.0000 
591.0000 
1109.U0UO 
<»4o.0000 



SUM»«2 

176C.0000 
9561*0000 
333^5i0000 
126a^.0000 



MEAN 

10.4000 
i4.7750 
27.7^50 
4i6.2353 



VAR(N) 

9.1733 
21.2244 
64.4^94 
57.70^3 



SC(N) 



3.0233 
4.60 70 
$:.0230 
/.5967 



SO(N-l) 

3.1351 
4. Ooi>/ 
do 1 JJ^ 
7.c«jO> 



, LOW 

4.C000 
6.0000 

9.o:)ou 

6.000jU 



-HIPH' 

17.0000 
24.0000 
4 5. CO 00 
42. JOOO 



• o 35'J 
ERJC 



0 



Table 5.2ag (cont.) 

dlGtCl^V FHfeUST II (^32) 
diatUifV 1U2 TEST - (294) 



i^bS tHKi: 



19 



AtL PLATO CLASSfcS . 



2jd2«U0UO 
468«00U0 
687.0000 
40.0000 



4764.0000 
8208.0000 
i/Z25«0000 
808.0000 



POS <»PKfc 



10 
13 
13 

^ 



ALL NON PLATO CLASSES 
SUH SUH'^'^Z 



137.0000 
173.0000 
31*7.0000 
1>8.0000 



2009.0000 
2^33*0000 
7833.0000 
1754.000^0 



Pke C.\LV 

Pkc ^pos 



♦>os 

PoS 



<.KKt 



N 

29 
43 
43 
4 



ALL CLASSES ' 



SUrt 



419.0000 
641.0000 
1002.0000 
9d.00Q0 



SUM*«2 

6773.0000 
1C743.000P 
23060.0000 

256^«:0000 



361 



ERLC 



^. \ 



College 



fhAN 

14.8421 
15.6000 
22.V000 
20.0000 



VAk(N) 

30.'»4bo 
30.^400 
HV.73t>7 
't.uOOO 



:>.:>180 
:>.4-;vi 

7.01*38 
2.U0O0 



i>0(N-^ll 

ti.(i69^ 
3.:>*>3i 
7.1744 
2.d284 



LUfi 

7.0000 
6.0000 
8.0000 
18.0000 



27.0000 
4^6.0000 
36. 0000 

^^.oooo' 



MEAN 

13*7000 
13.30/7 
24*2308 
29.0000 



VAK(N) 

c 

13.2100 
17.901*3 

36.0000 



J. 0346 

4.4.31> 

J.V44V 
o.uUOO 



SOlN-1) 

3.8312 
4.4043 
4.IO0O 
8.4853 



9.0000' 
3.0000 
18.0000 
2J.OU0O 



HluH 

20.0000 
21.0000 
34.UOO0 
33. JOOO 



MEAN 

14.4483 
14. V070 
23.3023 
24.3000 



VAktN) 

"24.7990 
27.6193 
J9.7y^^ 
' 40. 2:)00 



SU*N) 

« 4.9799 
3.2534 

' o.i't43 



S0<N-1) 

3.0680 
3. 3176 

7.3^38 



7.0000 
3.0000 
d.JJoO 
18.0000 



27.0000 
26.0000 
3O.0J00 
J*j.DOO0 



362 



TV 



Table 5.2. Ig (con&.),V 

V 

dlUtU^Y iU T6ST - (293) ' 



II 

7 



ALL 'PLATO CUAS:>ES 



SUM 

1^6.0000 
5V6«0UuD 
SBO.OOOO 
127.0000 



■ SUM**2 

233^.0000 . 
b2 06. 0000 
22266.0000- 

2t.o,?.-000UL^-- 



. ..College I 



-MEAN ' 

13.2727 
I 2 .0609 
20.U^IX 



VAH(N) 

30.3^02 
I3.7Vld 
33.97 7d 

23.Zof>3 



SD(N) 

6*03 lo 
3^7137 
6.2432 



SO(N*I) 

6.3260 
. .3.7^39 
6.3107 
5.2099 



LOW 

t>.0000 
3.0000 
12.0 000 
12.0000 



HlGK 

24.0C00 
23.0000 
41.0000 
2&*00U0 



ALL NUN PLATO CLASSES 



Ptit ONLY 

♦»0S <.Pnfc 

zifOS OULi 



N 

2^ 
33 
33 



SUM 

3X2.0000 
450.00QO 
6X0.0000 
97.0000 



SUtt**2 

/ui.OOOO 
oi>U2. 0000 
X2304.0000 

i»(;5.ooou 



MEAN 

14.1618 
X 3.6364 
Xd.484a 
I9.4U00 



VAR(N)^ 

12.0U33 
' I3.t>041 
31.1569 
2.6400 



SO(NI . 

3.6746 
5.5820 
U6246 



SD(N-I) 
i.i)33 7 

3. 

5.66S6 
•t".816o 



LOK . 

8.U000 
8.0000 
9.0000 
I7.0Q00 



HIGH 

22.0000 
21.0000 
33.0000 
2X.000O 



> 
t 

O 



VUS'u.NtY 



33 
oO 
ciO 
12 



ALL CLASSES 
SUM 

458.0000 
1046.0000 
1590. QOOO 

224.0000 



SUM**2 . 

7040.0000 
14788.0000 
3457b. 0000 

4362.0000 



KEAN 

13.8788 
X3.0750 
gi 9.8750 
16.0667 



VAK(N) 

20.7126* 
13.8944 
37.1094 
15.05 56 



Sj(N> 

• 4.55II 
-^.72^5 
6. 0917 
3.C60I 



SD(.N-I) , 

4.o2l7 
3.7510 
6.1302 
V.052 7 



LOW. 

5.0000 
3.0000 
9.0000 
12.0000 



HIGH 

24.0000 
23.0000 
41.0000 
28«O0u)J 



ERLC 



363 



. 36 



'A 



Cf^eW^TRY PRETEST (330 

ATOHIC STRUCTURE AN& ^GNOIKG (121) ^ OSVi- 

Alt PLATO CLASSES 



9^1 ONLY 
PR2 0*aY 
?R1 CPdS 
PR2 CPOS 
POS CPRE 
POS ONLY 



N 


SUM. 








131.0000 


• 12 


04.0000 


" 3A ^ * 


-378.0CCO 


34 


219.0000 


^ 34 


385.0000 


9 


107.0000 



SUM*«2 

1635.0000 
710.G000 
4776.0CCO 
1637. OCOO' 
4907.0000 V 
1485. OCOO 



ALL NCN PLAIO CLASSES • 



PR I ONLY 

PJ<2 ONLY 
• PR I CPOS 

F.^2 CPOS 
"-TOS^^^RE^ 

PQS ONLY 



9 

9 
13 
13 
13 

4 



SUM 



9:^.0000 

42.0000 1 
127. OCOO ' 

63.0000/ 
164.0000 

50. OCOO 



SU«»*2 

1060.0000 
290.0000-' 

1453. ocdb 
399.0600 

2274.0000 
716.0000 



PiK 1 GWL • 
PR2 ONL^ 
?Rl uPOS 
PR2 SPCS 
PCS IPRE 
POS ONLY 



N 

21 

21 

47. 

47 

4i 

13 



.ALL CLASSES 

SUM 

223.0000 
X26.0C00 
50S.0000 
2^2. COCO 
549.0C00 
157.0000 



SU«^*2 

2745.0000 
1000.0000- 
62.29.0000 
2036.0000 
7181.0000 
2201.0000 



Table 52 . Ih 

Chemistry * 

-Spring 1976 

CoUege ii 



MEI^N 

10.916^' 
7.0000 

11.1176 
6.4412 

11.3235 

11.8889 



VARIN) . 

21.2431 
10.1667 
16.8685 
6.6583 
16.1012^ 
23.6543 



SD(N) 

4.6090 
3.1885 
4.1071 
U2.5804 
4.0126 
4.8636 



SOCK--II 

4.8140 
3.3303' 
4^.1689 
2.6192 
^ 4i0730 
5.1586 



LOW 

3.0000 
.2it0000 
'5.0000 
1.0000 
3.0000 
5.00CO- 



18.0000 
13.C00C 
22.CO00 
L4.0000 
. 19.0000^ 
18.0000 



HEAN 

i0«2222 

4.6667 

9.7692 

4.8462 
12.6154 
12.5000 ' 



VAR(N) 

13.2840 
10.4444 
16*3314 
7.2071 
15.7751^ 
22f.7500 



SOIN) 

3.6447 
3.2318 
4.0412 
2.6846 
3.9713 
4.7697 



3.^658 
' 3.4278 
4.2062 
2.7942 
4.1340 
. .5.5076 



L O W 

^ 5.0000 
l.CCOO, 

'3.oaoo 

1.0000 
4.0000 
^ 7.0000 



HIGH 

17^ COCO 
11.0000 
16.0000 
10.00.00 
49.0000 
19.0000 



MEAN 

10.6190'- 
^6.00DO 
10>.744'Y» 
6..0000 
11.6809 
12.0769^ 



VAR(NI 

17.9501 
1U61^0 
17.0e37 
.i 7.3191' 
16.3450 
23.4556 



SOCN) 

4.2368 
.3.4087 
4.1332 
2.7054 
4.0,429 
4.8431 



SOCN-tr 

/ 

/4.3414 
3.4923 
4.1779 

'2^734N 
4.086^ 
5.0409 



LOW . 

3.0000 
1.0000 
"•3.0000 
1.0006 
3.0CO0 
5.0000 



HIGH 

18.0000 
13.0000 
22.0000 

'14,00010 
19.CC0C 
' 19.0000 



Table 5^2, Ih. (cont.) 



CHE>IST?IY PRETEST C331)' 
NOPEtXtATURE - (363) 



N 



f^^l OULX 

PRl CPCS 
PR2 CPCS 
PQS CPRE 
POS ONLY 



20 
20 
26 
26 
26 
9 



ALU PUTO CLASSES 



SUK 



SUM**2 



215.0C00 
129.0000 
29<».0000 
174.rc6o 

X16.0C00 



2613.0000 
1031..0000 
3846.0000 
1316.0000 
5598. vCOO 
17<»2.0000 



ALL NCf*l PLATO CLASSES - 



N , * SUM SUK>*2 

10 *34.0C00 952.000^ 

10 39.000,0* ^ 201.0COO 

12 125.0000 1561. OCOO 

12 66.CGCC' A88'.CC00 

12 145.0C0C 2015. OCOO 

2 3X.0CC0 4e5.0C00 



PRl QNL^ . 

PR2 ONL^ ' 

#R1 CPCS ^ 
PR2 GPOS 

POS tPRE ' 

pps only" 



p^i c?;ly - ! 

PR2_0NtX^J^ 
PRl CPOS. \ 

p«2 apcs \ 

COS aPRc 

pns.4::{LY 1 



. N 

. 30 
— ^^0 - 

38 
V 38 
' X38 
11 



ALL CLASSES 

3C9.0000 

, '168. OCOO 

419.0000' 
240.0000 
5C3.0000 
147. COCO 



su:'-**2 ^ 

3565. OCOO 
«32.00Q0' 
%4C9.0000 
1804.0000 
7613.0000 
2227.0000 



XoUege I I 



HEAN 



VAR<N) 



SD(N) 



)(N-1) 



HIGH 



10.7500 
6.4500 

11.3077 
6.6923 

13.7692 

12.8889 



.15^0875 
'9.9^75 
20.'l361 
5.8284 
25.7160 
2744321' 



3.8843 
2.1540 
4.4873 
2.'<142 
^.0711 
5.2376 



3.9852 
3.2359 
.4.5762 
2.4620 
5.-1715 
5.5553 



3.0000 
l.OCOO 

S.COOO^ 
3.0000 
3.vCuO' 
5.0000 



16. COCO 

.13.0000 

22.0000 

14.0000 

23.05CQ- 

2a«0000 



HEAN 



VAR(N) 



SO(N) 



SO(N-l) 



LOW 



HIGH 



9.4003 
3.9000 
10.4,167 
5.5000 
12.0033 
15.5C00 



6.84'jp ; 

4.8900 
21.5764 
10.416? 
?1.9097 ^ 

2.2500 * 



2.6153 
2.2113 
4.6450 
3.2275 
4.6605 
1.5000 



2V7568 
2.3310 
4*8516 
3.3710 
4.3889 
2.1213 



5.0000 
l.OCOO 
3.0000 
1.0000 
5.0000 
14. OCOO 



14.0000 
^ 9.0000 
18.0000 
11.0000 
20.0000 
17.0^0 



MEAN 

\ 

10.3000 
5.6000 

11.0263 
6.3158,. 

13.2368 , 

13.3636 



VAR<N) 

" ^ X 
12.7433 
9.7067 
2*0.762S: 
*7.5845 
25.1281 
23.8678 



SD<N) 

3.5698 
3.1156 
,4.5566 
2.7540 
5.0128 
4.8855 



VSO(N-I) 

.6308 
3^688 ' 
4.6m 
2.79l0v. 
5.0801 ' 
5.1239 



LOW 

3.0000 

. i.oqoo 

3.CC00 
1.0000 



*^^.CCOO 



HIGH 
18.600O 

.a3.cooo 

22.0600* 
14.0000 

.23,4(JeC0 
20.0000 



Table 5/2.1i 



ENGtlSH PKbreST (D3i) * 

CNi^LloH PUiTTEST (5911. ENGLISH 100 CLASSES 



l>Hie ONLY 
PCS <.Pnc, 



• N 

3/ 
- J/ 



ALL PLATO CLASSES 



606.0000 
651.U000 
6U9.0000 
i>0«0000 



, SUM*»2 

11670. OOCO 
13233. OOOU 
14^1 9.0000 
87^.0000 



English 
Spring' 1976 

College- I 



^•KEAN 

16.3784 
I /*5V46 
ia.o2l6 
lo«o667 



VAK(N) 

46.078y" 
<tf>*o400^ 



PkE ONLY 

Pi5i: <.r{US 

PUS 4PKt 

PUS UNLY 



N . 

43 
29 
29 
18' 



ALL NGN PLATO CLASSES 



SUM 

6;dJ«0000 
429.0000 
460.0000 
263.00JO 



SUM**2 

12/01.0000,1 
7721.OO00 1 
8174.0000 ' 
439S. OGCO 



fEAN 



15.1860 
l'4.7v31 
15.8621 
14.6111 



VAR(N) 

64.7561 
47.4051> 
30*2568 
30.6621 



PK£ ONLY 
POS .tPKc 



N 

80 
00 
60 
21 



ALL> CLASSES 

SUM 

1259.0000 
lObO.OOOO 
1149.0000 
313.0000 



SUM**2 

24571.0000 <^ 
20954% 0000 
22693.0000 
5269.0000 



MEAN 

15.7375 
16.3636. 
17.4091 
-14.904b 



.,.VAR<N) 



59.46tJo 
49./163 
40.7^69 

28:7528 



7.^498 
6.9 >39 
6./55^i 
J. 6818 

\ 



I SU(\-1) 

I 7.3498 

i 7.0*:95 

1 O.8490 

, 4.5092 



. LOi.' ^ 

2.0000 ^ 
3.0000 
7.0fOOO . 
12.0000 



HIGH 

'30^0000 
iO.OJOO 
33.0000 
21.0000 



SU(N) 

8.04 n 
' O.0O52 
5.5000 
5i5391 



S0(r4-1) 

i 8.142^ 
?.00/i/ 
! 5.59H-J 



LOW 

2.0000 
l.OOOU 
4,0000 
5.0000 



HIGH 

37.0000 
27.0000 
«:5.0000 
24.0000 

t 



SD(N) 

7.7-U6 
7.0t»l0 
6.3<J»f i 
5.3022 



•S{}{N-n 

, .7. 7b02 
7.1050 
O.4J30 
5.49**6 



LOW 

2.0000 
1.0000 
4.0000 
5.0000 



HIGH 

:>7.0000 
30.0000 
3^.0000 
24.6000 



Table 5^2\li fcontO . , 

c^bLlSH FKETEST (531) , ' 

fciiGUAbrt POSTTEST (591 J ♦ ENGLISH 100 CLASSES 

ALL PLATO CLASSES ' 

N * SUM - SUM«*2 

>ftfc OimLV 9 213.0000 5751.0000 

, t'KE t.i'uS. 15 33^0.0000 7954*0000 

POS «.PKc 15 35 J. 0000 dVol-OOOO 

^CS uUL'i^ 1 23.0000 529. OCOO 



PftE otiLt 

»>h£ ^PuS 

PCS ttput: 

PG5 ONLr 



9 
10 
10 

1 



ALL NON PLATO CLASSES 
SUM SUM**2 



179.0000 
21U0000 
216.0000 
17.0000 



H03J. 01)00 
4797.0000 
4U9o;0000 
2d9.0000 



Pkc AjNLY 

Put «»PjS 

PCS ^PiNC 

Pu:> uric*' 



N 

18 
25 
2> 
2 



ALL CLASSES 

' SUM 

392.0000 
541.00L0 
571.000 ^ 
40.0000 



SUM**2 

9784. 0000 
12751.0000 
13657.0000 

Bia.oooo 



College 



23.6667 
22.00U0 
23.5333 
23.0000 



lit 



VAk(N) 

7b.«a69 

^3.5o22 
0.0 



Si;(N) 

«.U019 
6*aU20 
0.6017 
0.0 



SD(N-1 J 

9.420^ 
7.0407 
o.«^34 
0.0 



LOW 
ll.OOOQ 

a.ooou 

7.0000 
23.0000 



^ HIGH 

3d. 0000 
35.0000 
33.U000 
23.0000 



MEAN 

19.btJti9 
21.1000 
21.S000 
17.0000 



VAftCN)* » 

52.5432 
34o4900 
14.:jo00 
0.0 



SO(N) 

7.24^7 
5.{j72B 
^./«95 
0.0 



S0{.NJ-1J 

7.oad4 
6.1905 
3.994*t 



luk 

3.0000 
11.0000 
16.0.000 
17.0000 



HIGH 

2b«0000 
33.0000 
31.0000 
17.U000 



^UAN 

21.777 3 
21.640G 
22.6400 
20.0000 



vak(.n; 

6^.2340 
41.7504 
32. oi44 
V.OOOU 



8.3237 
6.4ol5 
5./lo9 
J..0000 



8.5650 
6.5V47 
5.6207 
• 2 2 o 



3.0000 
d.OUOO 
7.0000 
17.OU00 



Hlori 
38.0000 

^:>.oooo 

Jjf 0000 
23.0000 



5> 



, Table 5.2ai Ccont,) 
CNGUISh PiiCTEST 1 til) 

ENGLlSrt *>uSTT'fcST TSyDf ENGLISH 101 GLASSES 

AU PLATO CLASSES 
N SUM SUM**2 ( 



PHI: iiUtV 



^1 
72 
72 



1027.0000 
lA^O.OOOO 
1730.0000 
162.0000 



22919.OO00 
3t5 7a. 0X300 
A6b04« COOO 
4774*0000 



•College I 



"20.1373 
20 944 
24.3056- 
27.0000 



VAUiNi 

43.bbJl 
51. WOO 
55.1239 
66*66o7 



SO(N) 



0.6244 
/.21U4 
7.4^49 
a. 161^0 



SO(N-l) 

0.0904 
7.-iOlO 
7.4770 
d.9443 



•4.0000 
6.0000 
- 6.0000 
13^0000 



HIGH - 

.33.0000 
J6.O0OO 
37^0000 
3B.0000, 



PHt ONLY 
i>kE tl>uS , 

PUS 4;pkc 



N 

^5 
40 

.40 



ALL NUN PLATO CLASSES 
SUl^ , SUM**2 



542.0Q00 
804.0000 
9S2.0000 
UI.UOOO 



132 74*0000 
1^342«OO00 
260t>d.OUOO 
2499. OCOO 



HEAN 

^1.0600 
2 0.1000. 
24.i)500 
22.2000 



VAR(N) 

oU. y37o 
79.!j40u 
48.747^ 
6.9600 



SP(j^J) 

7 .^0^3 
o.9itJ5^ 
6.9dl9 
2.63152 



SUCN-1) 

7.9672 
9.0321 
7.0709 
• 2.9496 



LOW 

6.0000 
4.0000 
lA.OOOO 
18*9000 



HIGH 

37.0000 
^7.0000 
35.0000 
25.0000 



> 
I 

H 
O 



Pkc U.UY 



N 

7o 
112 
112 

11 



ALL CLASSES 

SUM' 

1569.0000 
2294.0000 
27J2.0000 
273.0000 



SUM«*2 

36193.0000- 
53920.0000 
72562. OCOO 
'72 73.0000 



M£AN 

20.6447 
20.4621 
24.3929 
24.^182 



VAR(N) 

50.0165 
61.9104 
^2.6635 
4i>-2397 



SO(N) 



7.U/24 
7.e6<j3 
7.2 707- 
6.72o0 



SOiN- 1) 

7.1194 
7.9037 
7.3034 
7.0!>4j 



LOW 

4.0000 
-.4.0000 

6.0000 
IJ^OOOO 



HI^jH 

37.0000 
37.0000 
37.0000 
36.0000 



373 



374 



ERIC 



Table 5.2^1 Ccout.) 

feNU.liH PKfcTeST (b31) ^ 

tNGLlSn PuSneST (591)f ENGLISH 101 CLASSES . 
' \" ' ALL PLATO classes" 



Pke ONLY ^ 
Pkc tHu^ 

PCS UULY • 



23 
20 
20 
6 



SUM 

352.0000 
21^1.0000 
313.0000 
125.0000 



-SJLM**2^ 

7,/7^.0COO 
639. 0000 
:>'743.U000 
3537.0000 



ALL NdN PLATO CLASSES 
SUM , SUM**?. 



PkE UNLY 
PKh 4PUS 
PuS ^t't^E 
P06 U' 



23 
25 
25 
^ 3 



424.0000. 
473.0000 
606.OCOO 
65.0000 



7422.0000 
11223.0000 
X^4i6.00dX) 

173X.00Q0 



PkE UMuV 
PKc V.PuS 
PC:> ai'kc 
/'US bi>iLV 



51 
%5 

4:> 
9 



ALL CLASSES 

SUM y 

77O.0000 
754.0000 . 
, 9UI.0000 
l^C.OOOO 



14496. OUOO 
16062.0000 
25181.0000 
5268.0000 



College 



MEAN 

15.3043 
14.0500 
15.7500 
20.b333 




KEAN 

15:.l42 9 
ia.9200 
.26.0400 
21.6667 



VARCNJ 

73.3422 
'♦5.5475 

'39;0d7t> 
155.4722 



VAR<N) 

35.76:>3 
90.9536 -\ 
.o7.«304 
107.5556 



SD<N) 

:>.9oC4 

8.2359 
10.3709 



SD<N-1) 

8.7565 
6.9242 
• 6.4144 
13.0589 



6.U^;02 
9.7336 
8.40^8 
12. f017\ 



LOK 

2.0000 
2.0U00 
3.6000 
8.0000 



L0« 

4.0000 
3.0000 
13<.0000 
7.0000 



HIGH 

'33-0000 
28.0000 
^6.0000. 
40.0000 



HIGH 

26.0000 
Jo'.OOOO 
40.0000 
29.0000 



> 
I 

O 



MEAN 



VaK(N) 



SD( N-1) 



HloH 



15.2157 
16.7556 
21.8000 
21.1111 



52.7182 
d4.337d 

;l39.65-*3 



1 

9 . iii^o 
11 .ul /5 



7.3330 
i).o52/ 
9.28/3 
l^i. !>34^ 



2.0000^ 
2.0U00 
3.00'00 
7.0000 



33.0000 
36.0000 
4U.0000 
lU. uOUO 



-Tabl^5.2ai* Ccont v) 



fcNGLlSH PRETEST (531) 

ENGLliK fuSTTrST (591)* ENGLISH. ICl CLASSES 
\ ' ALL PLATO CLASSES 



Collego 



SUM 



MEAN 



PRE 0»\LY 

pKb «»PUS 



10 

s\ 

0 



3CloOOOO 
248.0000 



9 -:>C00 
7t ' COOO 
78i 0000 



30.1000 
31.00C0 
31.0000 
0.0* 



,PKE OiSLy 

Vj\E <.Pb:>. 

POS ^HAt 

PUS ONLY 



1> 

14 

14 

4 



ALL NONf PLATO CLASSES 
SUM S^'M«*2 



149.0000 
351.0000 
3:)o.0000 
il4*00UU ■ 



4479* aOOO 
9235.0000 
9B0O.OOOO 
3284*0000. 



MEAN 

29.aooo 

^5.0714 
25.5714 
2a.5000 



''Kh <«PuS 

KuS o.:!<c)f 



15 
22 
22 
4 



" ALL CLASSES 

SUM , 

42>C.OOOO 
•599.0000 
006.0000 
^-^-^ 114.U000 



SUM**2 

13786.0000 
17061*0000 
176ld.0C00 
32e4.0000 



I^EAN 

30.0000 
27.2273 

27.i)4t>5 
28*5000 



' 37V 



VAK(N) 

24.6900 
17.2500 
16.2t>00 
0.0 . 



SO(N) 

4.9689 
4.1533 
4.0311 
0.0 



SO(N-l) 

5.2377 
4.4401 
4.3095 
0.0 



LOW 

22I06OQ 
24.0000 
£n.0Q00 
0.0. . 



HIGH 

35.0000 
38.0000 
37.0000 
0.0 



VAR(N) 

7.7600 
31.0663 
46.1020 

8.7500 . 



-SO(rf) 

2.7857 
5.5737 
6.7898 
2.9580 



. ''SO(N-l) 

3.1145 
5.7841 
7*0462 
3.4157 



LOW 

26.0000 ' 
13.0000^ 
13.0000 
24.0000- 



HIGH 

33.0000 
34.0000 
37.0000 
32.0000 



VAR(N) 

19.0667 
34.1756 
42.0oC»l 

8./:>oo 



SO(N) 

4.3665 
5.8460 
6.4858 
2.9580 



SD( N-IJ 

4.5198 
5.9836 
6.6385 
3.4157 



LOW 

22.0000 
. 13.0000 
13.0 O^^."^ 
•24.0000 



HIGH 

35.0000 
38.0000 
37^0000 
3^.0000 



37G 



/ 



MATHEHATICS PRETfST (431)' 
KATHEHATICS lit TEST --^91) 



PRC ONLY 

POS &)>ft£ 
PCS ONLY 



N 
27 



ALL PLATO CLASSES 



SUM 

40O.0000 
7X9.0000 
433*^000 
77.0000 



SUrt**;i • 

sova.oooo 

2lV73tO000 
77ll>*0000 
i4^^t>.0000 



Table 5,2. *lj 
Mathematics 
Spring 1976 

College I 



MEAN 

26.6296 
16.0370 
'15.4000 



VAK(N) 

41.1336 
104;6776 
28*5542 
9.a400 



SpiH) ^ 

€.4127 
10.2312 
5.3436 
3.1369 



Sl}(N-l)' 

6.5997 
l(f.4^oi 
, 5.44i*4 

3.50/1. 



li.oooo 

11.0000 
6.0000 
11.0000 



HIGH ' 

32.0000 
60.00(fO 
32.0000 
20.0000 



ALL NON PLATC CLASSES 



PRE QiNLY 

PRE i.VQS 

POS CPH6 

PCS ONLY' 



N 

2o 
26 
26 



690.0000. 
76^.0000 
-♦69.0000^' 
110. OOUU 



, SUM**2 

19400.0000 
.23ibc.3."a0^ 
996 7.0000 
22 6 0.0000 



MEAN 

24.642,9 
29.5000 
18.3077 
'ia.3333 



VAR(N) 

65.5867 
47.5577 
29. o 169 
43.6d89 




SU(N-l) 
9.4211 



LOW 

10.0000 
12.0000 
6.0 COO 
11.0000 



HIGH 

48*0000 
46.0000 
29. COOO 
•»8.0000 



> 
I 

M 
to 



PRE ONLY 
PR6 tPQS 
PCS iPKE 
PCS ONLY 



N 

46 

53 
:>3 
XI 



ALL CLASSES 

SUM 

1096*0000 
X4a6*000(> 

922*0000 

lo 7.0091} 



SUM**2 

2S29d.0C00 
•45836. 0000 
17O62.0000 
^515.0000 



Mb AN 

23.d26X 
26.0377 
17.3962 
17.0000 



VAR(N) 

69.2306 
78.7156 
30.993^ 
30.^)455 



SO(N) 




8.3205, 
8.6722 
5.5672 
5.5i>68 



SU(N-ia 

8.41^<» 
8.9:>/l 
t;.i>4:0!> 
/9oo 



UOW 

XtiiOQOO 
11*0000 
6,0000 
11*0000 



HIGH 

48. COOO 
60. COOO 
32.0000. 
26^0000 



37^ 
ERIC 



A-- 



%iP-*lscS GRCUPEO, ay COUEGE- AN-J TRgATrtEfU »• / 




.-J . 



TOTAL OaS. 



I-^'L ■ I-N ft 

• .352' . 274 



II-PL 
172 



N 



N 



^n-N .PL 

- 136 ) 

N 



•7. 1 FELT CHALLENGED T£J 00 .MY riEST vJORK " « 

^^.i 153V 91.62, 119 33.81 

iJIiMCKEE 30 £.77 10.^1 14' 8.3d 15 luic 

OTrirfC • -10^ 5 5 ^ ' 2' . 

',,11??*^^ WAS,REAL CORCERN FOR HY PROGRESS IN COURSE ^" 
AORcc ,f> 312 90.17 241 89.93 152 90.'»8 124 ^Uli 



III-PU ,.in->.PL\. IVwpt IV-N PL 

• 250, . , 123 K 105 1 - 36 

,XS6 T^is 16>.^ 8^.07 \.33 7^J5.31^?:,4a_lt,ie<v 
■51 20-65. 29. ^,93 2i 2b..l9 16 it^a^J^ 
^ ^ ^ . \ 1 V 1^ ' - 1 



^A-i-^^'^^ 12 -^H^^ FINfS^ ASSIG^4HEN-.S RATiIer^THAN UARN-- 
A^^cc 35 iO.Ki 2a 10.3/ ,18 10.53* 13- 9.70" 

CISAC^EE 310. 89.86 24^ 89.63 153 89.47^121 90.30 
oiHsa . , . 7 . 4 * I ^ 2 

- . ! * . V * 

I OiO. NOT RErciv£ ANY [ INUI VIDUAL ATTENTION 
A.,KcS ■ BO 23. o7 7.7 28.21 38 23.17- 
DISAi,.^ce 258 ^76.33 196 71.79 126 0^83 
OTHER 1^ ^ 



lt'9 76152 '-153- 83^61 '"^82" 78.85 
58 - 23.48-; SO 16.39 22 21.15 



46 3 8.47 /23 12.^4 . 15 14.29 
203 81.53 159 87.36' 90 8:>.71 

1 ^ i 0 ^ 



72 S5.71v y 
12 -^ X4.29 - 7 

2 . 



/ 



15 17. §6 
69 82.14/ 

2 / 



14 



'S-O 2^.73 
102 77.27 
4 



73 29.55- ^4d^ 26.52-^ 14^Ui33 13 1^.4d 
174 70.45 i33 J3 .48 C.l 86.67 71 84. p 2 

^3 Zi* 0 ^ 2 



5 I OFTEN M=T WITH INSTRUCTOR OUTSIDE CLASS TIKE 

A>Rct2 102 29.74 Ml 30.34 57 ^34.13* 47 35.34 

OJS^^CREH 241 7>.26 ido o9.66 110 65.87 86 64.66 

I * 

^,^Li^^^ ^^^^ ^9 ASK O^LSTIDNS OR EXPRESS OPINIGN 

AGRcE . 318 9i.71 2>6 ^^4. 12 143 89.70 127 93.33 
. OIS.'G^cE 25 7.29 16 5. S3 IT , 10.30 9 6l62 
• OTJcR _ . ^ 9 . . 2, 7 0 

' • . L • • ' C ' 

7 I WOULC NOT R eCOMH END 1 THIS COURSE TO MY FRIENDS ^ . 
A3kEE 34 9.83 '.^jl 11.4;* 22 12.94 17 12.59 

OISA(?RE§ 312 90.17 239 83.52 148 87.06 113 87.41 
OTHtK-v-? 6 L y Vi ""'^^^ 



58 23.43 40 Z2.10 3d 36.54 31 36. ')0* 
139 76.52 141 77.90 6o - 63.46 - 53 63.10 

3 ' 1 ^ / 



223 39.56 159 87.85 88 83.31 72 84.-71 
26 10.44 ^^ 12.15 17 16:i0 13 15.29 

1 i • 0 IT /'I 



37 14.92 36 19.78 , 21.90 20^24.10 

^211 85.03 14^^ 80.22 02 73.10 63 75.90 

2 1 0 . ; 3 



( 



> 

I 

H 
H 



Table 6.2.3a (con't) 

STUDENT SURVey FALL 1975 (CUMMOM ITEMS) 
RESPa^SSS GKOUPEC dY COLLcGc MiU TREATMENT 

\ 

I -PL I-N PL II-PL 

TOTAL ffiS* 352 27^ 172 



II-N PL 
136 



I II-PL 
250 



IIl-N PL 
183 



IV-PL 
105 



IV-M PL 



N 



N 



3 HOST OF WORK IN THIS COURSE WAS TOO HARD 

A^REc 61 18.10 43 16.10 43 25.75 

DISAGREE 2/6 81.90 224 di.SO 124 74.25 

OTHLR 15 7 1> 



16 
119 
1 



11.85 
88.15 



29 
218 
3 



9 I OFTEN DISCUSSED COURSE MATERIAL WITH OTHER STUDSfJTS 

AGREE 289 63.53 227 83.15 133 78.24 108 bO. 00 178 

DISAGREE 57 16.47 46 lo.8p 37 21.76 27 20.O'J 71 

OTHER 6 1 2 1 1 

1} DIFFICULT TO GET HELP WHEN ' I DIDN»T UNDERSTAND MATERIAL 

AGKEt 43 12.46 26 ^ 9.59 25 14.71 10 7.41 - 32 

DISAGREE 302 87.54 245 90.41 145 85.29 125 92.59 217 

OTHER 7 i 2 1 1 



11.74 
88.26 



71.49 
28.51 



12.85 
87.15 



N % 

17 9.39 

I6f 90.61 

2 



131 71.98 
51 28.02 
1 



2:>. 11.05 
161 88.95 
2 



20 
84 
1 



73 
31 
1 



19.23 
80.77 



70.19 
29.81 



ID 9. 52 
95 90.48 
-0 



14 
70 
2 



62 
23 
1 



16.67 
83.33 



72.94 
27.06 



9 10.71 
75 89.29 
2 



11 COMPUTERS WOULD HELP FIT INSTRUCTION TO MY HEEOS 

A3REE 256 74.64 103 40.71 113 67.66 56 44.09 180. 

DISAGREE 8 7 2 5.36 150 59 . 29 5 4 3 2 . 34 7 1 55.91 66 

OTHER 9 21 5 9 4 

12 COMPUTERS WCULD MAKE ME ACTIVELY INVOLVED IN OWN LEARNING 
AGREE 269 79.59 107 42.29 127 74.71 61 48.41 193 
DISAGREE 69 20.41 146 57. 71 43 25.29 65 51.59 54 
OTHER 14 21 2 10 3 



73.17 
26.83 



78.14 
21.86 



76 43.43 
99 56.57 

8 



84 e46.9^ 
95 53.07 
4 



67 
37 
1 



69 
36 
0 



64.42 
35.58 



65.71 
34.29 



37 
40 
9 



48.0 5 
51.95 



47 60.26 
31 39.74 
8 



13 COMPUTERS NOT GOOD FOR INSTRUCTION BECAUSE BREAK DOWN 

AG^IEE 69 20.06 99 39.13 38 23.17 37 29.13 

.DISAGREE 275 79.94 154 60.87 126 76.83 90 70.87 

OTHER 8 21 8 9 



47 
201 
2 



18o95 
81.05 



4:> 25 .99 
131 74.01 

6 



9 
9o 
0 



8.57 
91.43 



11 14.47 
65 85.53 

10. 



14 COHPUTERS TCO IMPERSONAL FOR STUDENT INSTRUCTION 

A5SEE 82 23.91 141 54.44 57 34.55 64 49.61 63 25.61 

D1SA3REE 261 76.D9 118 45.56 108 65.45 65 50.39 183 74.39 

OTriLR' 9 15 7 7 4 

15 COMPUTERS ALLCW ME TO SET PACE RIGHT FOR MY A8ILITY 

AG^EE 279 81.58 145 57. 09 128 76.19 87 67.97 213 85.89 

DISAGREE 63 18.42 109 42.91 40 23.81 41 32.03 35 14.11 

< OTHER 10 20 • ■ 4 8 2 



97 55.11 
79 44.69 
7 



122 70.93 
50 "29.07 
11 



32 30.77 33 41. 7J 
72 69.23 46 50.23 
1 7 



87 
17 
1 



83.65 
16.35 



60 
15 
11 



80.00 
20.00 



16 COMPUTERS NOTHING '3UI BABYSITTERS FOR THE TEACHER^, 

AGREE 39 11.34 75 29. 7o 23 14.02 37 28.91 24 

DISAGREE 305 68.66 177 70.24 141 85.98 91 71.09 223 

OTHER ,8 22 8 8 3 



9.72 
90.28 



51 28.98 
125 71.02 
7 



12 
93 
U 



11.43 
83.57 



16 
63 
7 



20.25 
79. 75 



ERIC 

hfiiinniBTirrTuma 



(CONTINUED) 



Table j5*2/3a (con't) 

StuOfcMT SURVEY FALL 1975 (CDMMON ITEMS) 
RHSPO.viSES GROyPCO BY CCLLfcGc AND TREATMENT 



T-OTJL- 08S*" 



1-PL 
352 



•U PL 
274 



I I-»>L 
172 



II- 



U PL 
136' 



III-PL 
250 



1? 



n " % Z N t N 

COMPUTERS ALLOW STUDENTS GREATER" RESPGNSIBILI TY OWN LEARNING 



AGREE 
DISAGREE 
0TH3R 



299 
45 
3 



d6.92 

t 



IBS 
74 
17 



71.21 
2a .79 



136 
33 
3 



80*47 
19.53 



95 
32 
. 9 



74.80 
25.20 



219 
31 
0 



"AaRP^''''''^^f-v°%^°i'T^^J^^**^'^'^L DISTRACT ME FROM LEARNIK. 
AoREt 40 1/11.66 82 32. lo 31, 18.45 29 22 31 >9 

O.KER 9 19 -4 6 • 



i!18 
3 



f'^^L COMFORTABLE WORKING WITH COMPUTERS 



AGKcE 
DISAGREE 
OTHER 



279 
60 
13 



52.30 
17.70 



142 
116 



55.04 
44.96 



114 
50, 
8 



69.51 
30.49 



73 
54 
9 



57.48 
42.52 



I WOULD NEVER CHCCSE COURSE . TAUGHT USING A COMPUTER 
AasEc 72 21.18 84 32.18 58 35.37 . 48 38.71 

DISAGREE 268 78.82 177 67.82 106 64l63 
OTHER 12 13 8 



76 
12 



61.29 



21 COMPUTERS SHCULO 8E MORE IMPORTANT IN EVERYDAY LIF«= 

AbHEE 179 52.06 lOC^ 38.91 o5 4C.37 49 salsB 

0i"GRF.E '159. 47.04 157 61.09 96 59.13 ' 78 61141 

OTHcR 14 17 11 ^ 9 



203 
42 
5 



34 
211 
5 



124 
120 
6 



^^^Lt^^*^^^ FORW/RD TO ATTEND THIS COURSE MORE THAN OTHERS 

AGitEs 173 5C.88 lo8 62.22 ' 83 50.61 80 61.'07 127 

Sr^Htf-^'^ 37.73 81 49.39 5? 38.53 IW 

uiHtR 12 4 8,5 A 



23 THIS COURSE WAS f-ORE CHALLENGING COMPARED TO OTHERS- 
Aancc 242 70.76 192 71.33 123 74.10 96 73.85 
OISAGKEt 100 29.24 77 28.62 43 25.90 34 26. l5 
OTHER 5 6 6 



145 
100 
5 



2t THIS COURSE REQUIRED MORE V^ORK THAN OTHERS 

AG^EE 19^ 5 1.74 160 61. 3U 94 56.29 74 

DISAGREE 142 4<*26 1 J 1 ^^8.70 73 43.71 59 

OTHER 16 13 5 3 

25 HOURS/WEEK ON COURSE HOMEwOkK OUTSIDE RCGULAR CLASS TIKE 



55.64 
44.36 



131 
117 
2 



ONf 
TWO 
ThhEE 
FaUR 
FIVE 
>5 

OTHER 



20 
32 
43 
62 
61 
119 
15 



5.93 
9.50 
12.76 
18.40 
18.10 
35.31 



9 
20 
49 
58 
47 
33 

8 



3.38 
• 7.52 
18.42 
21.30 
17.67 
31.20 



14 
19 
26 
19 
29 
56 
9 



8.59 
11.66 
15.95 
11.66 
17.79 
34.36 



'6 
5 
28 
29 
14 
49 
5 



4.56 
3.82 
21.37 
22.14 
10.69 
37.40 . 



27 
45 
37 
49 
50 
41 
1 



87.60 
12.40 



11.74 
88.26 



82.86 
,17.14 



13.83 
86.12 



50.82 
49.18 



52.05 
47.95 



59.18 
40.a2 



52.32 
47.18 



10.34 
18.07 
14.86 
19.68 
20.08 
16.47 



lU-N PL 
183 



123 71.51' 
51 28.49 

1 4 



6D 33.52 
119 66.48 

4 



101 56.74 
77 43.26 



51 28.05 
127 71.35 

5 



83 ' 46.89 
94 53.11 
6 



83 46.11 
97 53.89 
3 



101 55.80 
80 44.20 
2 



*3 51.67 
87 48.33 



20 
30 
34 
42 
24 
30 
3 



11.11 
16.67 
18.89 
23.33 
13.33 
16.67 



IV-PL 
1^5 



85 81.73 
19 18.27 
1 



16 15.53 
87 34.47 

2 



79 7 5.24 
26 24. 76 

0 ' 



14 13.33 
91 86.67 
0 



45 43.69 
58 56.31 
2 



37 35.24 
68 64.76 
0 



62 59.62 
42 ,40.38 
1 



63 60.53 
41 39.42 
1 



5 
16 
10 
35 
14 
25 

0 



4.76 
15.24 

9.52 
33.33 
13.33 
23.81 



IV-N PL 
86 



63 87.18 
10 12.82 



2^ 25.32 
59 74. 66 
7 



51 65.38 
27 34.62 
8 



17 20.48 
66 79.52 



34 43.59 
44 56.41 
8 



30 36.14 
5.3 63.86 
3 



49 59.04 
34 40.96 
3 



46 56.10 
36 43.90 

■4 



6 
11 
13 
11 
17 
23 

5 



7.tl 
13.58 
16. 05 
13.58 
20.99 
28.40 



> 



386 



Table 6.2.3b 



STUDE^>4T SURVEY FALL 1975 (COHMaS ITEMS) 
R6Spa><S£S CROUFiO BY SUBJcLT AREA AND TREATMENT 



TOTAL CBS. 



A,CT-PL 
86 



ACT-M PL 
66 

a X 



BIO-PL 
294 

N 4; 



BIO-N PL 
144 



1 I I^ELT CHALLENGED TO DO MY BEST WORK 
ASuEE 73 b4.88 6^ 90.91 251 88.07 

OlbAGREH 13 15.12 6 9.09 34 11,9:* 
OT HER^ 0.0 9 



126 
15 
3 



89.36 
10.64 



^ THERE WAS REAL CONCERN FuR MY PROGRESS JN COURSE 

AG.NCc 67 .V78.82 5y 89.39 251 66.85 129 91.49? 

DISAGREE 18 21.18 7 10.61 38 13.15 12 8.5l' 
OTHER 1 0 5 3 

3 I TRIED TO JUST FINISH ASSIGNMENTS RATHER THAN LEARN 
AO^EE .13 15*12 2 3.03. 39 13.54 11 7.69 
DISAGAfefE 73 8^.88 64 9o.97 249 86.46 132 92.31 
OTHcR ' 0 0 6 . 1 . 

4 I 010 NOT RECEIVE ANY INDIVIDUAL ATTENTION 

AG.^cE 32 38.1U 19 30»J.6 55 19.23 36 25.00 

pUAGaEE 52 fcl.90 44 69.U4 231 00* 77 1 0 8 75 . 00 

01 HER 2 i 8 ' 0 

.5 i OFTEN MLT WITH INSTRUCTOR UUTSIDE CLASS. TIME 

AGREE 18 21.43 12 18.46 82 23.57 42 29.79 

qiSAGKEE 66 73.57 5^ 81.54 205 71.43 99 70.21 
OTHER 2.1 7 3 

6 I FELT FREE TO ASK QUESTIONS OR fcXPRESS OPINION 
Av^RES 81 95.29 63 90.92 268 93.71 140 97*90 
DISAGREE 4 4.71 2 3.0a 18 6.29 3 2.10 
OTHER- 1 ' 1 8 1 ' 

7 I kOULO NOr RECOMMEND THIS COURSE TO MY FRIENDS 
AGAcc' d S.3t 4 6.U6 32 11.11 15 10.42 
DISAGhEE 78 90*70 62 9;>.94 256 80.89 129 89.58 

, OTHER 0 ^ 0 6 0 



8 MOST OF WORK IN THIS COURSE WAS TOO HARD 
4GKSc 7 • 8.33 9 li.3i> 62 21. 99 

DIc^AGREE 77 91.67 56 86.15 220 78.01 
OTHiR ;i 1 12 



^24 16.78 
119 83.22 

' 1 



9 i OFTEN'DISCOSSEC COUkSE MATERIAL WITH OTHER STUDENTS 



AG<EE 
'DISAGREE 

.ERJC;8, 



61 
24 
1 



71.76 
28.24 



52 
14 
0 



78. 79 
21.21 



246 
44 
4 



84.83 
15.17 



117 81.25 
27 18.75 
0 



CHM-PL 
213 



177 
30 
. 6 



169 
38 
6 



r.25 
1B6 
2 



40 
164 
9 



76 
131 
6 



173 
' 34 
6 



44 
165 
4 



65 
143 
5 



177 
32 
4 



85.51 
14.4?% 



81.64 
18.36 



11.85 
88.15 

19.61 
80.39 



36.71 
63.29 



33>57 
16.43 



31.25 
68.75 



84.69 
15.31 



CHM-H PL 
145 



126 
17 
2 



131 

• 13 
1 



18 
124 
3 



27 
115 
3 



56 
do 
3 



21.05 33 
78.95. 113 
2 



123 
21 
. 1 



88.11 
11.8V 



90.97 
9.03 



12.68 
87.32 



19.01 
80.99 



39.44 
60.56. 



124 85.52 
21 14.48 
0 



20.98 
79.02 



33 ^23.40 
108 76.60 
4 



85.42 
14.58 



MTH-'PL 
22 



19 86.36 
.3 13.64 

0 . 



17 

5 
0 



1 

21 
0 



d 

13 
1 



5 
17 
0 



1 
21 

0 



77.27 
22.73 



4.55 
95.45 



38.10 
61.90 



22.73 
77.27 



19 86.36 

3 13.64 
0 

3 *13'>64 

19 86.36 
0 



4.55 
95.45 



16 72.73 
6 27.27 

0 " 



HTH-N PL 
11 



8 72.73 

3 27*27, 
0 ^ 



2 
9 
0 



cNG-PL 
264 



224 
36 
4 



'86.15 
13.85 



PL 

' 3i3 



2 62 84«79 
47 15.21 
4 



72.73 231 88.17 263 
27.27 31 11.83 • 46 
2 \ ' 4 



18.18 
81.82 



27.27 
72.73 



36 
227 
1 



70 
189 
5 



13.69 
36.31 



27.03 
72.97 



to 
262 

5 



83 
227 

3 



8^11 
14^.89 



1^.94 
85. 



26. 77 
73.23 



3 27.27 

8 72>73 
0 



74 28.35 86 28.1^1* 
187 71.65 22 J 71.^0 
3^7 



10 90.91 236 90.03 
1 9.09 26 9..v2 
0. 2 



277 

33 
3 



c:9.35 
13.65 



1 10.00 
9 90.00 
1 



3 27.27 
8 72.73 

0 



29 

235 
) 



IS 
241 
5 



10.98 
69.02 



6.95 
93.05 



54 17.59 
2 53 82.41 

c 



21 

28fc 
6 



6.6^ 
93. iij^ 



9 81.82 173 65.78 
2 18.18 90 34.22 
0 1 



227 7:^.23 
63 26./ 7 

(CONTINUED I ^ 



Table 6*2.3b (cont'd) 

.^cSP0-4SES GAOUPEO BY SUSJEuT 4KcA AND Tf<£ATH£NT 



TOTAL oas, 



ACT-PL 
66 



ACT-^ PL 
66 

N 3C 



BlO-PC 
N S 



BlO-.\' PL 
,144 

N 



CHM-PL 
213 



N 



^^G;'^-'''^I3^^^V^'^4'"'i! l.^^^^^''^" understand HATERIAL 
OTHER 2 4 



16*67 
83*33 



5i.>23 



89 
9 



31*23 



87 . 63.04 

6 ^ 



142 68.27 
66 31.73 

5 



149 

59 
5 



"AG"r"'""'f7''°I.''?f '^^ INSTRUCTION eECAUSE BREAK DOWN 



89 
5 



36 
170 
7 



71.63 
28.37 



17.^^ 
82.52 



ii-u 4.-.r-J;R5U.NAL-f=0r, STtJOENT IMSTRUCTICN 



A^REE 21 25.00 54 52.3» 

OliAGREE 63 75.00 31 47. o9 
OTH=R 2 i 



86 
200 
8 



30.07 
69.93 



79 
60 

5 



56.83 
43.17 



60. 29.13 
146 70.87 
7 



13 15.29 19 30.61 11 H'M ll 

^°A3AEp'*"^"m''°[r*75 aUT bASYSlTTERS FOR THE TEACHER ' 
As^Kkc 10 11.76 13 20.63 54 1 1 fti /.u -i or, 

OrS.Ga.E 75 88.24. 50 SVAl zlt l^'M 

KJi I 3 ^ y 

17 M^PUTERS ALLOW STUO|NTS GR£AT£R RESPONSIBILITY O.W LEARNING 
or HER Q ^ ^ 



157 
49 
7 



21 
135 
7 



16.61 



43 
6 



31.16 



43 
4 



76.21 
23.79 



10.19 
39^81 



20i57 



18 



MSCHANICS OF COMPUTER TfcRHlNAL DISTRACT HE FROM L&ARNING 



A 6^ EE 
'OISAGK£:E 
OTHER 



11 
75 
C 



15.79 
87.21 



17 
45 
4 



2 7«42 
72.58 



41 
247 
6 



14«24 
05. 76 



50 
83 
6 



36.2*3 
6i.77 



40 
167 
6 



19.32 
80.68. 



CHM-N PL 
145 


^ HTK-PL 
22 


MTH-.N PL 
11 


r 

ENG-PL 
2o4 


C 1 


313 




N 


' X 


N 




N 


X 








X 




119 
2 


16.78 
tt3.22 


5 
17 
0 


22.73 ' 
77.27. 


2 
9 
0 


18.18 
dl.82 


23 
241 
0 


8.71 
91.29 


25 
2J5 
3 

c 


8.06 

9U9** 


• • 


67 
67 
11 


50. JO 
50.00 

r 


17 
5 
0 


77.27 
22.73 


7 
2 
2 


77.78 
22.22 


190 
71 
3 


72.80 
^ 27.20 


171 
24 


4l. 83 
59.lt 




69 
67 
«9 


50.74 
49.26 


2J 
2 
P 


90.91 
9.09 . 


'a' 

2 
1 


do. 00 
23.00 


208 
53 
3 


79.69 
20.31 


l'r4 

147 

22 


49.45J 
5j.52 


> 
1 

H 
H 
VI 


39 
94. 
12 


29 .32- 
70.66 


3 
19 
0 


13.64 
86.36 


4 
6 
1 


40.00 
60.00 


44 
216 
4 


16.92 
83.08 


89 
198 
2o 


31..01 
68.99 




10 


4?r43l 

-52.59 


<> 
16 
0 


27.2/ 
72.73 


7 

4 
0 


. 63.64 
36.36 


61 
199 
4 


23.46 
76.54 


151 
142 
2j 


51.54 
4d.4o 




91 
41 
13 


68.94 
31.06 


19 
3 
0 


86.36 
13.64 


9 
2 
D 


81.82 
13.18 


231 
31 
2 


88.17 
11.83 


197 
26 


31. 3o 




31 
105 
9 


22.79 
77;21 


3 
19 
u 


13.64 
86.36 


3 
7 

i 


30.00 
70. Oo 


30 
229 
5 


11.58 ' 
88.42' 


89 

2:^ 


30.c:» 
o9.2. 




.96 
40 
9 


70.59 
29.41 


22 100.00 
6. 0.0 
0 


8 
3 
0 


72.73 
27.27 


230 
31 
3 


88.12 
11.88 


223 
69 

' 21^ 


76.37 
23.03 




39 
98 
8 


28.47 
71.53 


3 
19 
0 


13.64 
86.36 

< 


3 
8 
3. 


27.27 
72.73 

0 


21 
237 
6 


8.14 
91.86 


82. 
213 
18 


27. «0 
72.20' 


390 



iCOKTltiUrC} 



, Table 6.2.3b (contM) 



STU-)E.ST SURVfY FALL 1975 ICOKMON ITEMS) 
RfcSP3NSES CROUPcO 'BY SUBJECT AREA ANO TREATMENT 



\ 

TOTAL OBS* 

/ . 



ACT-PL 
86 



r 

ACT-N ?U 
66 



BIO-PL 
294 



BIO-N PL 
144 



19 i<OULO,FEEL CCHFORTABLE KOftKlNG WITH CtMPUTERS 

AGkcc • 73 86.90 39 60.94 226 79.02 71 

OISAGkEE 11 13.10 25 39.06 oO 20i98 69 

OTHtR 2 2 8 4 



50.71 
49.29 



CHM-PL 
213 



147 
55 
11 



20 i kOULO NEVER CyOOSE COURSE TAUGHT USING A COMPUTER 
A5?.5E -11 13.25 17 25. 7o 67 23.43 54 38.57 
OISaGKEE 72 6 6.75 4 9 74 . 24 219 76.57 86 61.43 

^ OT HER 3 0 .8 4 • v, 

21 COHPUTERS^ SHCULO BE MDRC IMPORTANT IN EVERYDAY LIFE 
AG^HE 47 55.29 35 53.85 143 50.53 . 38 27.04 

. OIS;>G*EE 38- 44.71 30 40.15 140 49.47 93 72.36 
OTHcR 1 1 li 8 

^2 I LCOi^EC FORWARD TO ATTEND THIS COURSE MORE THAN OTHERS 



57 
150 
6 



85. 
117 
1,V 



AGkcE 
OISAG><£E 
OTHLR 



48 
35 
3 



5T.83 
42.17' 



44 
21 



67. o9 
32.31 



148 
138 
8 



51.75 
48.25 



ICl 
42 
1 



70.63 
29.37 



101 
104 
8 



72.77 
27.2B 



27.54 
72.46 



42.0^1 
S7.92 



49.27 

'50.73 



CHi-N PL 
145 



79 
56 
10 



47 
8B 
1^ 



56 
76 
13 



6 



58.52 
41.48 



34.81 
65.19 



42.42 
57.58 



50.36 
49.64 



MTH-PL 
22 



19 
3 
0 



1, 
21 
0 



86.36 
13.64 



4.55 
95.45 



10 45.45 
12 54.55 
0 



11 50. So 
11 50.00 
0 



HTH-N PU ^ ENG-PL 



8 
3 
0 



3 
7 
1 



6 
4 
1 



3 
8 
0 



11 



72.73 
27.27 



30.00, 
70.00 



60.00 
40. 00 



27.27 
72.73 



264 



210 
49^ 
5 



42 
214 
8 



128 
126 
10 



112 
145 
7 



81.08 
18.92 



16.41- 
83.59 



50.39 
49.^1 



43.58 
56.42 



*EN(?-:4 PI 
313 



N 

170 
121 
22 



79 
216 
18 



131 
i:»5 

ir 



143 
l63 

7 



58.42 
41.55* 



26.78 
73.22 



44.26 
55.74 



46.73 
53.27 



H 
00 



23 THIS COURSE HAS MORE CHALLENGING COMPARED TO OTHERS 

AGk£= 68 bO.OO 52 "78.79 212 74.65 111 77.62 165 

DISAGREE 17 ^0.00 14. 2^1.21 72 25.35 32 22.38 41 

OTHcR I 0 Id I 7 



'80.10 118 84.89 6 27.27 3 27.27 121 46.54 154 50. 6o 
19.90 21 15.11 16 72.73 8 7>2.7 3 139 53*46 150 49.3#^ 
' o 0 0 « 4 9 



24 I HIS COURSE REQUIRED HOKE WURK THAN OTHERS 

AG^EE 69 "81. la 49 74.24 166' 58.45 90 

DISAGREE 16 18.82 17 25.76 118 41.55 49 

OTHER I U 10 5 



64.75 
35.25 



157 
52 
4 



25 HuURS/HEiK ON COURJE HOMEWORK OUTSIDE REGULAR CLASS Tlt*B 



75.12 
24.88' 



105 
35 
5 



75 .00 
25.00 



4 20.00 
16 80.00 

2 



5 45.45 

6 54.55 
0. 



86 
171 
7 



33.46 
66.54 



124 41.33 
176 58.67 
13 



OS*E^ 


3 


3.53 


3 


4.62 


15 


5.21 


8 


5.->7 


13 


6.28 


3 


2.17 


1 


4.T6 


0 


0.0 


34 


13.44 


2^. 


-8.91 


Two 


8 


'0.41 


4 


6.15 


40 


13.89 


14 


9. 93 


18 


8.70 


6 


4.35 ' 


3 


14.29 


2 


18.18 


43 


17.00 


40 


13.20 


THREE 


10 


11.76. 


10 


15.38 


42 


14.58 


24 


17.02 


20 


9.6b 


24 


17.39 


4 


19.05 


2 


18.18 


40 


15.61 


64 


21.12 


FOJR 


12 


14.12 


11 


16^92 


46 


15.97 


20 


14.18 


39 


18.84 


27 


19.57 


6 


28.57 


3" 


27.2 7 


62 


24.51 




26.07 


FIVE 


15' 




1§ 


20^00 


63 


21.88 


27 


1?1.15 


35 


16.91' 


23. 


16.67 


3 


14.29 


'3 


27.27 


38 


15.02 


36' 


ii.E'a 


>5 


37 


43*53 


24 


36«92 


82 


28.47 


48 


34.04 


82 


39.61 


55 


39.86 


4 


19.05 


1 


9.09 


36 


14.23 


57 


18.81 


or HER 


I 




1 




6' 




3 




6 




7 




1 




0 




II 




10 



EMC 



39i 



'JO -J 



SXOuB^tJ buRv6r SPRING i9i<> (COf<HON ITCMS) 
HcS>>^u5tS Cr«OuP£0 BY TREATMENT* 



Table/6.2*3c 
COLLEGES Itll (.'ill ONLV ^ 



ERIC 



NiJMocK of UtiSERVATIONS ' 

MtTfeKNATlVES ' • 

, ij:, A J=cLr CHALLENCEO TC CO KY 8EST HORK 
* ' ^ i AGHtE • 

tUtal - ' ^ 

2 THtkc .vA:> KfcAL CONCERN FOR HY: PROGRESS IN COURSE 

^ ui:>AGKcE. 
TUT#iL. 

3 I TKlcD JO JUST FINISH ASSIGNMENTS RATHER THAN LEARN- 

, * Tut;^^ \ - 

I.OlO-i^or |(eC£IVE ANY INDIVIDUAL ATTENTIOfi 

^ bi^AGJcEE 
TuTAL 

** 

5 I CrTcN MET kITH INSTRUCTOR OUtSIOa CLASS TIME 

1 AOkEc 

2 D1:>AGR£E 
TOTAL 

o I Fbcl FKEfc TO ASK OUESTIONS OR cXPRESS OPINION 

^ I MOncE 

Z uI'^AGkcE 
lulAL > 

7 1 mwJL'O NOT RECOMMEND THIS COURSE TO MY FRIENDS 
i AGr.E,E 
,^ oloAGRE'c 
^ TuTm. 

a Mii^T ur hOkIc in this COUKSE WAS TOO HARD 
I MOf.EE 
<: i^I:>^G<^ct 
TuTAL 

9 1 uFTcf* D'SCUSSEO COUKic MATERIAL WITH OTHER STUDENTS 

1 AGr\tE 

2 oX^AGKEE 
TOTAL 



PLATO 
• A77 



NO PLATO 
307 



FREQ 


PERCENT . 


FREQ 


PERCENT 


CHISQ 




54 
471. 


88*54 
11*46 
98.74 


277 
29 
306 


90*52 
9*46 
99*67 


0*7682 




425 

.43 
-^68 


90«dl 
9.19 
98.11 


27 
304 


*• 

e*68 

99*02 


0*0210 


- 


420 


1 A^ 

dV«55 
98*32 


35 
271 
306 


11*44 

aa*56 

99*67 


0*1879 


M 


» » 

94 ' 
375 
469, 


V 

20* OA 
79*96 
98<32 


228* 
301 


2^*25 
75*75 
* 98*05 


l^t:31 




X67 
303 
470 


•35.53 
64*47 
98.53 


00 

214 
300 


^0*0 f 
71*33 
97*72 


3*9121 


• 


432 
40 
472 


r 

91*53 
8*47 
98*95 


2RA 

21 

305 


6*89 
99*35 


0*6469 


• 


70 
403 * 


14*80 
85*20 
9V*lo 


. 35 
266 
301 


11*63 
88*37 
'9/3*05 


1.5777 




7o 
3oy 
4^3 . 


lo*34^ 

63*oo 

97.'#8 


35 
Zo7 
302 


11*59 
88*41 
98*37 


3*3441 




376^ 
95 
471 


< 

79*83 

2U*17 
98*74 ^ 


234 
71 
305 


" 76*72 
23*28 
99*35 


1*0640 












CCONTINUEOI 



Table 6.2.3c (con' t) 

sruofc»«T iURvEY spKiNi* i'^^o ^Cl«?1^50N iifc^s) 



CCUEGSS I til L III ONLY 



ivUHttfcn uf- ob:>tKVAT10;»S 

I TthS ANU 
' MLTfcH.'^ATlveS 

10 UifPUULT TO bCT HELP hH£N I DIuN'T UNOER^iTANO MATERIAL 
i MbKtE 
. 2 Ll^AOKcS 
TuFaL^ 

i; COhPUTcKS i^CULO HELP FIT INSTRUCTION Ul MY NEcOS 
1 AGkcE 
^ UI:>AGkcE 
- TUTAL 

COhHuTcJ^S kOJLO MAKE ME ACTIVELY INVOLVED IN OWN LEARNING 

^ 015AGHEE 
lOlAL 

13 CuKPultRS NOT GOaO FOR INSTRUCTION BECAUSE BREAK DOWN 

1 AGr-.cE 

2 uliAGRE^ 
TOTAL 

14 CUhHUfcRS TOO IMPERSONAL FOR STUDENT INSTRUCTION 

1 *-GKfcE 

2 UlSAGKEE 
JuTAL' 

1> .COrtPUTcRS ALLO^i He TO :>£T PACE RIGHT FOR MY ABILITY 

1 MbKcE 

2 .ms.4GkEE 

lOTAL 



PLATO 
477 



F'REO" PERCENT 



66 
475 



323 
144 
467 



\ 



ERJC 



, lo cOmPuT^cKS* NOTHING BUT BABYSITTERS FOR THE TEACHE 
1 *.G^£6 

^ 01:>AGhEE * 
lOJAL 

li CUhPOUki^ ALCQH STUDENTS GREATER RfcSPCNSIBlLITY OWN LEARNING 

^ oi'^aginEE 

TOTAL ' . 

^ IB HcChA.MlCS OF COMPUTER TERMINAL DISTRACT ME FROM LEARNING 

1 MCKfcE 

2 UI^AGKfcE 
lOfAL ^ 



339 
\ 131 
\470 



71 
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464 
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97.06 



35.62 
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0.9317 

35 11,51 
269^ BB.49 
304 99.02 



13/ 46.92 
155 53.08 
292 95.11 



151 51.71 
141 43.29 
292 95.11 



90 30.51 
205 69.49 
295 96.09 



121 40.47 
178 59.53 
299 97.39 



187 63.18 
109 36.82 
296 96.42 



76 25.50 
222 74.50 
29B 97.07 



215 73.88 
76 26.12 
29i ^ 94.79 



66 22.07 
233 77.93 
299 97.39 
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15.17f.O 



29.1365 
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20 i KoULO^NEVcR CHOUSE COURSE TAUGHT USING A COMPUTER 
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^ oXSAGkEE 
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21, CUMPuTfcKS SHOULD BE MORE IMPORTANT IN EVERYDAY LIFE 
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^ ,4iUAGkEE 
TuTAL 
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1 AOf\CE 

2 JUAGKEE 
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6 
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93 
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98 
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1 1 
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70.43 
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68.01 


136 


29.57 


95 


31.99 


460 


96.44 


297 


90.74 


265 


57.73 


152 


52.05 


194 


42.27 


140 


47.95 


4i>9 


96^23 


292 


95.11 


27 


5.62 


21 


7.02 


60 


12.93 


26 


6.70 


67 


16.75 


56 


16.73 


69 


19. la 


ai 


27.09 


81 


17.46 


3a 


12.71 


120 


25.56 f 


77 
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464 


97-27 


299 


97.39 
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9.9618 
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0 
0 
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4.94 
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0 
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17 14. 7S 
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6 7-50 
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28 75.68 
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0 
0 
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0 

0 
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J2 
150" 
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^ 7.41 
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0 0.0 
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97 84.35 

3 



45 39.13 
70 60. 87 
3 



10 12.66 
69 87.34 
1 



26 32.91 
53 67.09 
I 



7 ■ 1€.42 
31 81.58 
1 



15 

21. 

3 ' 



41.67 
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0 
0 
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0 
0 
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2 
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0 
0 
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0.0 
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1 
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=J) 0.0 
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3 
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67 1i4.bl 
1 
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1 
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•0 
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0.0 
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146 90.12 
1 



0 
0 
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0.0 
0.0 
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3 



9 11.25 
71 88.75 
0 



8 21.62 
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2 



0 
0 
0' 



0.0 



15 9.32 
146 90.68 

2 



^0 0.0 
0 0.0 
0 



64 73. U4 
31 26.96 
3 



^1 64.56 
28 35.44 
1 



31 79.49 
8 20.51 

0 



J 
0 

a 



0.0 
0.0 



118 72.84 
44 27*16 
1 



C 
0 
0 



0.0 
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A ^ ,^ 

OTi1r«' ^ '''' ^^-^-^ ^0./7 1*^ I0.24 
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' f.Vr^fi.-c ^-'.'/^ 16 17*oD iv ^ii.79 20 17.39 

UThlR o p p ^ 

17 CpriPorcr^c. ALLU^ :>TUuLNTS oKlAI^ck kl SPU.SI LUY tH;M LEAftMNO 
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VtPL 
Xo3 
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0 



7 ^ 
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1 * V 



3 
3d 
1^ 



7»{j9 
92.11 



0> 

0 

0 



vo. J. 



20 12.42 
141 a7.io 
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0 0.0 

0 



3:i . 31.35 
36 4d.v5D 

6 



21^ 35.20 
17 44*74 
1 



0 
0 
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u. o 
0. 0 



13^ b7.34 
20 12. CO 
3 



C 
0 



c.o 



37 
3d 



4^.33 
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21 
17 ' 
I 



3'5 



55.26 
44*74 



7*^9 
92. 11 



0 ■ 

0 - 

.0 i_ 



0 
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O.J 
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J.J 



142 o9.;>l 
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14 
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o 
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91. uo 



C C.C 
C 0.0 
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0 



> 
I 



2o 36.04 
4& 63.16 



12 
26 
'1 



31.5iJ 
68.42 



o.d 



12 5 
2 



22.36 
7 7.64 



0.0 

0.0 



30 67.57 
24 32.43 
6 



25 64.10 
14 35.90 
0 



0 
0 
0 



0.0 
O.J 



143 b9. W 
16 10. Co 
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0 
0 
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CO 
0.0 



14 
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10.18 
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3 7.b9 
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0.0 
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23 14.47 
136 £3.33 
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0.0 
0.0 



31 69.66 
22 3C.U 
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28 
10 
1 



73.68 
26.32 



0 
J 
0 



0.0 
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151 
11 



93.21 
o. 79 



0 
C 
0 



' 0.0 
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17 22.37 
39 77.62 

■ 4 ' 



14 

25 
0 
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0 
0 
0 



0.0 
0. J 
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1^3 
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0' 
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lo 
4 
I 



14.29 
85.71 



20.00 
80.00 



SOiTOO 
2C.00 



88.24 
11.76 



88.24 
IK 76 



17. o5 
82. 3> 



tiO.OO 
50.00 



17.03 



V-t.Iil 
■ 5.oa 



^ I3.J^ 
13 86. o7 
2 



3 
14 
O 



II 
c 
0 



17. o5 

02. J!/ 



o4. 71 

->5.2y 



151 Vt>.57 
7 4.43 

2 



19 II. d6 
141 88.13 
0 



o 3.77 
I5j 90.2^ 
I 



109 66.55 
50 31.45 
I 



EKG-N PL 
12V 



142 89.31 
17 10.69 
1 



151 94.97 
6 5.03 
1 



13 8.13 
l'»7. 91.08 

- 0 



28 17.22 
130 82.28 

2 



55 34.59 
104 o5.4i 
1 



lie 

14 
0 



88 •71 
11.29 



113 91*87 

10_ 8.^3, 



17 13.82 
106 86.18 

r 



30 24.79 
"91 75.21 
3 



39 31.97' 
83 68.03 
2 



118 95.93 
5 4-C7 

I 



13^-10.57 
1 10 89.4:3- 
1 



7 

114 



5.69 
94.31 



90 72.58 
34 27.42, 
0 



erIc .^02 



JCCKTINUfcO) 

406'' 



Table 6i2,3e (con't) 

MCWL ACT-*N PL blU-HL 

TOTAL *OdS« 3w :>0 ' l^o 



CCLLEbES It IX L 111 LNLy 



blL-N t'L 
• 101 



ChK-PL 
A 14 



ChK-N PL 
^ 15 



MTh-PL 
21 



W 4 N 4 N % NqIC N U 

lO_UjFiian.T_Tp_Ofc^^ g»hcN I UILN'T UNbb.%STAKu MATERIAL 

AGkSE 10 ^o.b7 c 11^>3 " -22" ~1 5>i; 1 7 — 11— ll.Ou iZ 10.53 

t;U4,0«6E /l.-»-> 41 oj.o7 1^3$ o4,oj? ttV tt9.0U 10^ d9.47 



II LJi^FbTervS WuoLu ncLP ^l1 l.>,5Tf<0L T low ft KY ^ttJ:> 

0|jACf<£fc lo 5l*4^ 4.x 4c.o/ <i4i ^S./V SO Dl.02 
QXricR 1 . • t, > ^ 



2^ 
1 



12 COMPUTERS |»UUL0 MAKE HE ACTIVELY INVuLVEU IN ChN LEARNING 



AGKch 
OftiLR 



11 



24 



4c«uV 



1G4 



7<*73 
^7,2? 



49 
4^ 

5 



dl 

32 
■ 1 



V4.i>4 
2f>.6o 



71. od 
26.^2 



15.93 
^4.07 



29. 4o c 
70.54/ a 
1 



13 CLrtPUTEKi> 4\uT uUUi) Fuk I.\STKU0T10iN UcCAU^E bftcAK CC>^N 
AUKcE / 20.l»v 19. Id 2t> 1 7^4o :J1 ^i.63 
Ll:>AG'^ec ' /v*^l ^fc tC.oD llo a^.D^ 67 O0.37 
UlriwH . 4: ^ ' 3 i j 

14 C0.VuTcK5 Tcu nVbKSLi^AL hUK STUDbNT INSTKUCIION 
A.jkbb 1/ ^t».D/ IV J9.:>C ^7. to 39 ^9,^9 
l)|;>AG.<Eb to Dl.*»^ oC.42 1C3 72.54 6C 60. ol 

crnt;? , < i * . 4i 4 ^ 

1^ CCrtPuTcfxi ALLO^ Ma Tg i>cl HAcE HlChT ^-La MY AcILlTY 

AU^ct ^tt 71.^3 31 od. JiV l^o OO.90 o7 Oo.j** 

01SAGK6E io -Jl.ll 19 1;>.XU 34 33.66 

OlHwK 1 ^ xs^D ^ 1 • 0 . 

lo CuMPUTcKb NuThluO OUT bAoYSITTbKS hOti TMb ^tACHbR 
AoKcfc 7 20. d9 20.03 , 27 19.ul ^iJ 27.27 

OiSAGKEE ^7 /9.41 3d 79.17 llt> d0.9y 72 72.73 
UTncK *• 2 4 ;^ 

17 CbMPuTcfv;* ALLui. STuufcNTS UKcATEk RcSPLNSUl LITY ChN LbAPMKG 

AuKcfc * ii5 /l.-tJ 32 72.73 IJO a9.oo dU oO.ol 9*4 d^.9^ 
CISaGk££ Ij ^^6.57 12 27.27 15 1C.34 19 19.19 18 16.07 
OIhER -.1 o 1 2 z ' 



18 
95 
1 



33 
79 
2 



d4 
27 

3 



20 
91 

3 



4 
1 



6 
O 

3 



75. 
24.32 



18.02 

1b1;93 



la HcCHANIC5> CF COHHUfER TfcKMlNAL OlSTKACT ME FROM L£AKMf»G 
AGKEfc 10 2V.41 12 25.U0 17 11. o4 22 22. UO 14 

UISAGREE 24 70.59 3c 75.00 129 tio.Jo 76 7d*00 93* 

' OTfibR 2 ^ 0 17 



13.08 
86.92 



12 
2 
1 



2 
12 
1 



1 
13 
1 




28.57 
71.43 



5D.00 
50.00 



64.29 
35.71 



S 
12 
0 



42«d6 
57.14 



12 60.00 
8' 4C.0C 
1 



15 

6 
0 



71.43 
28.57 



35.71 4 20.00 
64.29 16 80.00 
I 



42.86 
57.14 



85.71 
14.29 

1 



14.29 
85.71 



0I.34 

38J46 



7.14 

92.86 



0 

16 
0 



23.81 
76-19 



14 70.00 
6 30.00 
1 



\ 3 15.00 
' 17 85.00 
1 



19- 
2 
0 



90.48 
9•^2 



0 .0.0 
20 160.00 
1 



I. 



MTh-N HL 
1/ 



5 29.41 



11 
5 
1 



9 

a 
0 



4 

13 
0 



12- 
5 



2 
15 
0 



ENU^PL 
160 ^ 



EKG-N PL 
X24 



13 6.13 



7 



5.65 



12 7U.D9 147 91. dd 117. 94.35 



lu l>o. o2 
7 4X.18 



od. 7d 
31.25 



3 18.75 
1^. dl.25 
1 



7 41. li) 
10 58.i>2 
0 



32.94 
47. uo- 



23.53 
76.47 



70. DV 
29.41 



11. /o 
dd.2«* 



UlK 70.25 
* 47^ 29. i5 



llf> 
43 
,1 



IT 

14C 



15 
142 



49 40.03 
71. 59.17 
4 



72. rso 
27.04 



10. d3 
d9.17 



58 
61 
5 



42 
78 
4 



32 20.38 
125 79. c2 
3 



21 13.46 
135 66.54. 
4 



131 65.62 
22 14.3o 
7 



33 
87 
4 



9.55 
90.45 



29 
91 



48.74 
51.26 



35.00 
65.00 > 
I 

M 
OS 



50 4I>32 
71 58.66 

3 



129 ^2.17 68 57.14 
. 2t) 17. b3 51 42. d6 

3 . 5 ' 



27.50 
72.50 



d3 70.34 
35 29.66 
6 



24.17 
•75.83 



Table 6.2.3e (con't) 



DO 



lOX 



CH^i-PL 
114 



* N 4 ' » . N 

, Aa^Sfc -.^7 ^h.*j7 iXo o^.!)^ 71 

•UTncK i J > 3 ^ 



20 i hUULO NlvbK CHLU:>e CUUKSfc TAUohT UoUu. A CC/<PlTcK 

tV^*"^ ^^'^^ ^2 25. UU ^7 Id. 75 ' Z^' 

-OltAGREe ^6 74.29 :>6 75.UC ill 3i.2!> 71 7X.72 



:>huULa'c6 MORt IhPuKTAM iN.uVcKYCAY Lire - 

UIoAokEE lo -f:>.7i 4.4 5ti. 7w c4 4:>.u/ 
, uTMcft 1 4 



2 



!>u.:>9 



6^ 
i 



31 
i}2 
X 



57 
55 
2 



2^ I LCOKcu. I-O^^AimJ TU AUcMJ In I S ' CtOtv :>b MuKc 
Aor.£L 11 ^^.^^ ^0 4c. /<; tt.j7 

U;>^i^fcb ^2 <^o.o/ il blwii^d 7V !>;>.oJ 



THAN CTrTcK:> 
61 ul.UU 

1 " 



Ot 

44 
6 



2^ 



This CUUKib i»Ab HUKfc ChALLHNcTliNu CC.MPAKfcU Tu CThtHS 



uI^AoKL^ 



2!> 



Z4.4^4 



o 

:> 



AoAcb 




Oo.o / 


31 


/0.4:> 


ui:>AGAEb 


a 




ij 


29.:>5 




;> 




0 




5 nUUPj^/HccK 






Ou£ 




' U.vi 


4 






3 




^< 




TrKtE 


I 1 1 


.^1.43 


0 


Xo.Ou 




7 




12 


24.C0 


flvfc 


^. 


IX. ••3 


0 


12.00 


>!> 


iO 


Z0.57 


15 


3U.00 


OTHER 


' i 


0 


0 



00.0^ lOi 
1—32 41 



3 



9 

X 7 

4:4 
33 
24 
36 
X 



/X.X3 

2 CO 7 



J4.'y7 



o.^X 
IX. 
Xc.:>^ 
^2.7o 
Xo.:*:) 
2o.^l 



72 
2ti 
1 



44 



X9 
26 
X2 
26 
X 



72.00 
2^.00 



54. X7 
45. b3 



0.00' 

IV. 00 
2B.O0 
X2.U0 
2o.00 



92 
16 
4 



9i 
X7 
6 



4 
X2 
X7 
X5 
2X 
40 

5 



7^.57 
27.43 



27.43 
72.i;7 



50.^9 
49. XX 



40. 74 



d3«64 
Xo. j6 



o4.26 
15. 74 



3.67 
XX.CX 
X5.60 
X3.76 
X9.27 
36.70 



ChH-N PL 
X5 



9 
5 
•X 



o4.29 
35. 7X 



X4 XOO.OO 
0 0.0 



XX 84.62 
2 X5.38 

2 



0 
0 
-2 
4 
2 
6 
1 



0.0 
0.0 
14.29 
26.57 
X4.29 
42.86 



HTH-PL 
2X 



Xc 
4 
X 



3 2X.43 
XI 7tJ.57 
1 / 



o 40.00 
9 60.00 
0 



a 61.54 
5 38.46 

2 



8 
12 
1 



C 

3 
5 
6 
4 
C 



80.00 
20.00 



2 10.53 
17 85.47 

2 



11 52.38 
,10 47.62 
0 



40.00 
60.00 



15 75.00 
5 25.00 
1 



6 30.00 
14 70.00 
1 



0.0 
14.29 
14.29 
23.31 
23.57 
IS. 05 



17 



14 

u 



d 
0 



o 
11 
0 



8 
0 



3 

2, 
4 
2 
2 
1 



d^. 
17.o:> 



4 ^5.0u 
.12 75.00 
1 



47. Oo 

94 



o4. /I 



:>o;^5. 
43. 75_ 



d2. 
47.00 



10. 7^ 

12. DU 
2:>.00 
12.50 
12.:»0 



ENG-PLc 
160 



12d 63. Ob 
7 



29 1J3.47 
12b 81.53 



62 51.90 
76 4a. 10 

2 



79 
74 
7 



53 
1C2 
5 



14 

25 
32 
2S 
2c 
26 
6 



:>1.63 
4c. ^7 



ENG-N PL 
124 



70 60.34 
46 '39. d6 



30 
85 



48 

72 
4 



67 
54 
3 



26.09 
V3.91 



40.00 
oO.OO- f 



55.37 
44.63 



91 53.71 66 55.74 

64 41.29 54 44.26 

5 2 



34.lv 
ct>» ol 



9.09 
16.23 
20. 7o 
ltJ.c3, 
lo.dd 
16. 15 



49 
73 
2 



9 
25 
33 
16 
28 

5 



40.16 

i>9.d4 



0.72 
7.56 
21.01 
27.73 
13.45 
23.53 



> 
I 

M 



ERIC 



409 



410 



STbOsNT SV^y/lY FALL 1975, (ITe.MS UNIQUc VO ^l^ATg;| 



TOTAL OdS. 



352 



ir - PL 
172 

N X, 



III • PL 

250 

N Z 



IV - PL 
105 

N X 



ACT • PL BlO'^-'-ai 
86 ^Z9^f ^ 

U X U i 



26 IN THIS COURSE* I USED PLATO FOR PART OF HY INSTRUCTION 

AG-'.Ss 327 57«32 121 90.98 190 97*44 99 98.02 80 

* DISAGKCE 9 2.68 12 5 2.56 . 2 1.98 4 

, OTriSR 16 39 55 4 2 



95.24 
4.76 



234 
B 
52 




96.69 
3«31 



185 94. b7 



10 
18 



5.13 



22 100.00 
0 U.O 



ENG -PL • 
264 



TOT - PL 
879 




737 96.34 
28 3*66 

IL4^ 



27 PLATO COUP.SB. MATERIAL HELPED ME LcARN BETTER THAN LECTURE ^ 

AGKcc - 162 49.35 50 37.88 95 49.22 59 60.20 34 42.50 109 45.61 77 40.31 9 42.86 137 ^ 63.13 366 (48.93 

CI 3 AGREE 163 50.15" 82 62.12 98 50. 7a 39 39.80 46 57.50 130. 54.39 114 59.69 12 57.14 60 36.87- 382 51. »7 

CTHER 2 7 57 7 6 55 . 22 I 47 131 



23 : wOULO NOT U^HJ THE WHOLE COURSE TAUGHT ON PLATO 

Au-E£ 275 .82.58 liO 82.71 15B 81.44 85 85.86 69 

CIST.G^Ec 58 17.^2 23 17.29 36 18.56 14 14.14 13 

" CTHcR 19 39 56 6 4 



84.15 
15.85 



205 84.71 
37 15.29 
52 



164 
30 
19 



-84.54 
15^46 



18 81.82 
4 18.16 

0- 



172 78.54 
47 21.46 
45 



628 82.74 
131 17.26 
120 



29"' I OFTEN CONTINUED WORKING ON PLATO AT END OF CLASS PERIOD 



AG.-<=; 
DISAGREE 



25; 74.85 



96 VI, 11 134 68.72 



84 
18 



25.15 



39 
.37 



28.t>9 



/ t^olNG PLATO IS OEHUMAMIZIUG 
.j<£=' 29 3.84 2o 19.26 
ni5**r££ 299 91.16 109 BO. 74 

C'i-' ^ ^ 24 31 



61 31.28 



26 
166 

53 



13.54 
86.46 



65 65.00 



35 
5 



9 
89 
I 



35.00 



9. 18 

90.82 



59 
25 
2 



9 
72 
5 



70.24 
29.76 



11.11 
88.89 



172 71.07 
70 28.9 3 

52 



23 11.62 
213 88.33 
53 



147 
49 
17 



26 

,167 
20 



75.00 
25. 00 



13.47 
86.53 



Id 81.B'2 
4 18.1Jg 
0 



2 9.09 
22 93*91 



149 67.73 
71 32.27 
44 



545 71.34 
219 28.66 
115 



25 11.57 90 11.95 
191 88.43 663 63. j5 

43 126' 



> 
I 

M 
00 



3i i '^•JULO USE PLiiTO ^Rc Ih TcRHINALS NOT BEI iNG USED SO MUCH 

A^«E= 221 67.17 o3 46.46 135 69.59 35 34.65 54 

OiSA^REE IDB 32.32 67 51.i>4 59 30.41 66 65.35 29 

CTrtcR 23 42 ' 56 4 3 



65.06 
34. 9t 



158^ 66.39 
83 33.61 

56 ^ 



107 
64 
22 



56.02 
43.93 



15 68.13 
7 31.82 



12; 
100 
44 



54.55 454 
45.45 300 
125 



6J.^1 
39.79 



32 I P*<cFER TO SHARE PLATO lERHINAL WITH ANOTHER STUDENT 
^:*rlz 98 29.70 41 3j.33 53 27.32 14 14.14 

jii.G<cE 232 7j.3C ^2 69.17 141 72.68 85 85. 8o 



22 



39 



56 



20 24.10 84 34.85 ,55 28.35 5 23.81 42 19.35 236 27.25 
63 75. ';0 157 65.15 139 71.65 16 76.19 175 80.65 550 72. 75 
3 53 19 1 47 ' 123 



33 JSI.NG PLATO T/.KES VALUAdLE TIME AWAY FRCH REGULAR CLASS 
AG^EE 48 14.37 35 26.32 41 21.03 9 9.00 

DISAGREE 286 85.63 93 73.60 154 78.97 91 91.00 " 

CTniK 18 39 55 5 



20 23.31 47 19.34 41 21.35 2 9.09 23 10.41 133 17.45 
64 76. 19 196 30.66 151 73.65 20 90.9 1 193 39.59 62 9 82.56 
2 51 21 0 43 lir 



3^ JSING PLATO W^S UF NO HELP TO ME IN THIS COURSE 

AG<nc 32 9.55 25 19.23 18 9.23 9 3.91 3 

. CjSAGKfcE 3:3 90.45 lu5 8J.77 177 9C. 77 92 91.09 75 

CThER 17 42 55 4 3 



9.o4 
90. 3o 



31 12.31 

211 67.19 
52 



24 12.50 
loo 37.50 
21 



3 13.64 
19 86.3 6 
3 



18 
2 04 
42 



8.11 64 
91.39 677 
113 



11. '4 
36.9c 



35 tSliiG PLATO IS BORING ' - 

A3-En 31 9.23 24 18.75 20 10.31 12 11.88 

t.oiGc:£E 305 90.77 104 81#25 174 89.69 89 83.12 

O^hfR 16 44 56 '4 



ERJC 



4ii 



6 7.32 29 11.93 
76 92.63 214 83.07 
4 51 



26 13.54 2 9.09 24 1C.91 87 11.46 
166 36.46 20 90.91 196 89.09 672 88.54 
21 0 44 12: 



(CONTINUEDI 

412 



T«i)le 6 i 3.1a (con'b) 

JfiJJcM SUAVty FAU 1975 



(ITEMS UC^IQUe TO PLATO) 



TCML- QdS. 



I -vPL 
35 2 



n - PL 
172 



HI • PL 

250 



IV - PL 
105 



^ ^ H X H X H X 

3o 7JD MUCK TiJ'r IN THIS COURSE WAS SPENT USING PLATQr 

CiiAG^Ee 316 95.47 1 j 7 d2.31 132 93.33 91 90.10 
OTHER 21^, 42 55 4 



37 IN CcNSKALt MOST PLATO LESSOiS ARE TOO HARD 

tr^^!-,^ "2. 8.41 , 19 14.62 37 18.97 5 

^ DU^GREE 305 91. >9 111 65.38 158 81.03 96 

OT.Hc^ "19 42 55 4 



4.95 
95.05 



ACT 
» 


- PL 
86 


BI3 


- PL 
4>94 


CHH 


- PL 
213 


MTH 


- PL 

22 


ENG - PL 
264 


'tot 


- PL 

879! ' 


N 




N 


X 


N 


X 


N 




N 


X 




X 


9 
75 
2 


10.71 

89.;:9 


1I>^ 
229 
54 


4.58 
95.42 


28 
163 
22 


14.66 
85.34 


1 
21 
0 , 


4.55 
95.45 


12 
208 
44 


5.45 
94.55 


61 
696 
ice 


8.0-6 
91.i>4 

i 4). 


12 
72 
2 


14.29 
85. VI 


31 
2X0 
53 


12.86 
8f.l4 


23 
170 
20 


11.92 
88.03 


1 
20 
1 


4.76 
95.24 


22 
198 
44 


10.00 
90.00 


89 
670 
121 


11. 73 
88.27 



33 



IKE PLATO BECAUSE ^V,^E MISTAKES WITHOUT BEING EMBARRASSED 

tl.l . ^^'^^ «9 67. 9h 151 78.24 83 33. OG 62 75.61 

P li.GREE 71 21.32 42 32.06 42 21. 76 17 I7.OO 20 24 39 
t-TH = R 19- 41 57 5 ; 4 



""^.^.^^^^^ ^^^J!^^ I'C ^NOW WHEN I DIDM'T UNDERSTAND MAT&RIAL 

i^'E^ 269. 30. p4 84 64.12 125 65.10 61 61.03 55 

^^M'o"^^^ ^^•^^ ^^-^^ ^7 34.90 39 39.0D 28 

C»H£R la 41 58 • 5 3 



4j Plato maje helpful comments jn my work 

. A^=,Cc 296 as. 62 lOi 7o. 52 135 70.68 

j:SAO.-<EE 38 11.38 :>1 ^3.48 56 29.32 

JTh.? la 5g 



65 
35 
5 



65.00 
35.03 



41 PlV^O CIO -lOT GIVE CLEAR cXP.LA^ATI ONS OF MAT«=PIAL 

tVi^r . ^^•^^ ^^•^^ 24.74 20 20.00 

DI:>-GF<c= c32 66.50 100 7b. 13 143 75.26 80 80.00 

OlHrR 26 44 60 S 



Hi =*'.AT 



43 



on 

CTH 



-N'T 

\G^.££ 



o MADc GGCD USE uF EXAMPLES AND ILLUSTRAT I'JNS 

^35 92.15 114 bJ.o^ 1 72 90. OS 85 87.13 

tz 2 6 1.65 io 12.31 19 95 13 12.87 

^1 42 5S 4 



65 
18 
3 



15 
67 
4 



73 
9 



66.27 
33.73 



78.31 
21.69 



18.;i9 
81.71 



89.02 
10.98 



clKc PLATO-WON'T LET YOU 60 ON TIL SHOW YCU KNOW POIWT 

63 18.98 39 30.00 81 42.41 26 25.74 25 30.49 
269 81,02 91 70.00 110 57.59 75 74.26 57 69.51 
*f2 59 4 A 



^IKH PLAT.;^ BECAUSE IT LETS STUDENTS TAKC PART AT'e:^CH STt:P 

. / :i 307 <i2.75 113 (i8.*=^^d 173 89.64 89 88.12 79 

0..-0<E5 24 7.25 15 11.72 ^'} 1J.36. 12 11.U8 1> 

^3.— K 21 44 yi 4 2 



45 J WLULO T/5KE ANOTHER COUKSb THAT USES PLATO 

Is- 290 87.61 97 *7o.Sfa 156 32.98 83 
o:i,.G<E? 41 12.39 29 23. U2 32 17.02 17 
CTH^R 21 ^2 5 



83.00 
17.00 



74 
8 
4 



94.05 
5.VD 



90.24 
9.76 



erJc 



182 75.83 
58 24.17 

54 



179 

^62 
53 



192 
5J 
5c 



74.27 
25.73 



138 71.50 
55 28.50 
20 



113" ^58.55 
80 ^\'41.45 
20 



79.34 137 70.98 
20.66 56 29.02 

20 



40 16.88 48 25.26 
197 83.12 142 74.74 

57 , 23 



219 91.25 165 85.49 
21 ; 8.75 ^6 14.51 
54 20 



59 24;'4d 69 35.94 
182 75.52. 123 64.06 
5d> ' 21 



2I0 90.38 169 88.43 

23 9.62 22 11.52 

35 22 

199 83.6 1 154 81.91 

39 16.39 34 18.09 

56 25 



19 86.36 
3 13.64 

0^ 



19 ,86.36 
3 13.64 
0 

r 



21 
1 
0 



5 

17 
0 



21 
1 
0 



20 
2 



95.45 
4.55 



4 19.05 
17 80.95 
1 



20 90.91 
2 9.0V 

0 ) 



22.73 
77.27 



95.45 
4. "5 5 



90.91 
'9.09 



184 
36 
44 



173 
45 
■ 46 



32 
182 
5) 



2.12 
14 
43 



83.64 585 
1«>.36 172 
122 



79.36 
2C-.64 



182 63.87 
35 16.13 
47 



14.95 
85.05 



93.52 
6.48 



51 23.50 
166 7to.50 
47 



197 90.78 
2 0 9.22 

47 



179 83.26 
3 6 16.74 
49 



5b 9 
218 
122 



597 
160 
122 



139 
605 
135 



679 
f4 
126 



209 
5^5 
125 



6d2 

n 

12o 



626 
119 
134 



77.28 

22:12 



71.20 
28.8: 



78.86 
^:1.14 



13.68 
81.32 



90.17 
9. S3 



27.72 
72.2 8 



^0.5 7 
9.43 



84.03 
15.97 



> 
I 

M 

to 



.'.414' 



> . Table 6.3.1b 



STUUfc^T SJiiV£Y SP.<IN(; 1<^76 ClTfc'MS UNIUUC TU. PLATO) 
MfeSPU\5t3 G\(jUP6L> by COLLfcGt 



1 - PL 
252 



11 PL 
107 



III - PL 
lid 



IV.- PL 

39 



V - PL 
163 



TOT - PL 
679 



N 



N 



N 



N 



^6- IN THIS COURott .1 USED PIATO fOR PAPJ OF MY INSTRUCTION 
AOkEa . Z2l 92.69 9't 95.92 95. 95.00 36 97.4^ 142 
, UiSAbKEE 17 7.11 4 4.06 •:> 5.00 1 ^2.^56 13 
GTHtk li • 9 ^ Itt . 0 6 



91.61 
tt.39 



591 

^ 4 b 

48 



93.66 
6.34 



^7 HtATo COURSE MATERIAL HELPED He LEARN BETTER THAN LECTURE 

A^Kbc 40.95 39 40.'21 52 53.61 12 35.29 43 

OlSAbhEfc 137 59.05 :>G 59.79 45 46.3 9 22 64.71 107 

UlnCR 20 ' 10 21 % 5 13^ 

2a I «LULO i\OT wANT THE WhULE COURSE \iUGHT ON <?L/JO 

AbKEc l^d b3.i9 79 79. oO 6i 81.00 35'?*89.7.4 105 

" Ui:>MbREE ^0 I0.8I 20 20.20 IV 19.00 4 10.26 48 

UThcR 14 3 ■ ' 18 0 10 



28.67 241 39.51- 
71.33 369 60.49 
69 



6fe;63'*'' 
31.37 



^498 
131 
50 



20183 



^9 1 UP.ICn CO^^n^UEO hOKKiNG QK PLATO AT END OF CLASS PERIOD 





1 V9 


74.90 


69 


69.70 


* 6;? 


63.64 


30 


7o.92 


^^.91 


59.48 


432 


68.68 


OiSMGRtE 


60 


25.10 


30 


30.30 


"36 


3o.3o 


9 


2'3. 08 




40.52 


197 


31.32 


OTficK 


13 




d 




19 




•»U 


\ 


10 








30 UiINO 


PLrtTO 


IS DEHUMANIZING 


















Aiy-if-c 


31 


13.36 


13 


14.29 


18 


18.95 


7 


18^^>2 


50 


20.00 


99 


16.30 


Di5A;^KtE 


201 


86.64 


78 


85.71 


77 


81.05 


30 


8i.0o 


120 


'80.00 


506 


83.64 


UTucK 


20 




lb 




23 




2 








74 




31 1 nUuLU USE 


PLATO 


MURE 


IF TERMINALS 


NUT BEING USED SO 


.MUCH 






56^6^ 


AbRcc 


i44 


6l.2d 


60 


60.61 


57 


57.58 


8 


21.05 


82 


55.03 


351^ 


.DISAGREE 


91 


36.72 


39 


39.39 


42 


42.42 


30 


7 8.95 


67 


44..97 


269 


43.39 


OTrtcR 


17 




8 




19 




1 




14 




5V 





32 k PkcFER TO SHAKE PLATO TERMINAL wITH ANOTHER STUDENT 

*U.Kcc 6f 2c-. 7d 35 35.35 34^ 34.34 7 19.44 39 

UL^^uuhtK 17'^ 73.22 64 64. o5 65';^r^c66 29 8U.!>6 1 lO 

(ilnfcR 13 8 19 3 14 



26.17 179 28.78 
73.83 443 71.22 
57 



33 uSlNb PLATO TAKES VALUABLE TIME AhAY FROM REGULAR CLASS 

AohEE 36 15.13 22 22V^^ Id 18.75 i4 35.90 25 

UiSAbktE 202 64.87 77 77.78 ^ 78 81.25 25 64.10 .129 

uT«5k 14 8. 22 0 9 



16.23 115 18.37 
83.77 511 81.63 
53 



34 u:»iNu PLAfU nAS OF HELP TO Me IN THIS COURSL 

AbuE:!: U.Oo 13 13.5*« \,^ 12. lZ :^ 15«^6 13 

Ui:»AOKtE 2v;<^ 06. v« d3 b6.'«o . d/ b/.d6 33 84.o2 i3v 

OfHCK .17 11 iv 0 11 



a.5:> 70 11.27 
vl.45 551 8i;./3 
58 



35 coihu PLAfO 15 UCRIwo 

Aof\&c 16.46 17 

Ul:>AOKtb I9d 83.54 »1 
OlfltK 15 9 



17.35 21 21.21 12 30.77 7 4.58 96 15.34 
82. £5 78 7fa./4) 27 69.23 146 9!>.42 33'0 84.i>6 ' 
19 0 10 53 

tCONTINUeO). 



Table o*3,lb (con't) , / , 

SlOUtiiJ SUHVfcV SPRING XV76,(1TEKS UNIQUE TO PLATO) 
ivfcSPuNS65 GK0UP60 BY COLLEGE 

J6 Tbu MUCH TIME IN THIS COURSE WAS SPENT USING PLATO ^ * ^ X 

AOHEE 14 5.91 9 9*!)7 Iv 19.i9' ' 4 11 li q 4 ?a ci ^ „ 

37 i<N GcNEAALf MOST PLATo" LESSONS ARE TOO HARD ' 

AOnEfc 27 11.44 14 14.43 8 8.16 1 2.70 2P lA^rt 70 1. co* 

■ n -IS 4 'i 

. 38 1.IK6 PLATO BtCAUS^e MAKt MISTAKES WITHCOT BEING EM8AKRASSE0 

Ao^tt 190 60.17 72 75.0C 75 75.00 26 6a.42 128 84.77 491- 78 94 
....OSCE 47 19... 24.25.00 25 2..00 12 31.5. 23 Itlll ' 1^ lllll 

39 HL^Tu ShEhED TO KNO« WHEN I OION'T UNUfcRSTANO MATEKlAL 

irS'^KEL- 'It IV'il 62 63.27 22 5o.41 126 82.89 465'. 74.64 

OJS..KEL 61 25.74 .V8 18.5o 36 36.73 17 43.59 26 17.11 158 ^tAt 



^0 PLATU KAOE HGLPFUL COMMENTS ON MY WORK 

Mbrvcc > 20i> 86.50 -bt) 87.63' 73 73.00 e3 60.t>3 13^ gi 311 ay^ oa 

I* 13 57 

4J ^^uATu OLC NOT GIVE CLEAR EXPLANATIONS CP MATERIAL 

^»«Ach 52 22.13 17 17,71 >2 2^.^^ 13 34.21 29 18 9^ » i 51 

UJS«0KEE 1.3 77.87 79 82.29 77 /..78 25 Itl'A ll! JLIl JuJ 'Allt 

. '■^ ^ . 10 58 

42 PlaTU MAub bOOD USE VP EXAMPLES ANU I LLUSTRATl uhS 

f.rw u '^'^'^^ "^•''^ "^.^.r 30 70.92 141 92.76 547 b/.94 

OJ..C,H.b 2« 11..1 j« 1U..1 17 -9 23.08 - U 'f'.IJ ^75 J^lJJ 

4J UUH.T UKh PLATU-«O.N'T LET yOJ GO ON TIL SriCh YOU h.NOV, POI.VT 

AbKcE 53 22.65 34 J4.69 32 22 57.b^> 25. J3 179 28 

• i . 13 60 

ClKc FLATO OcCAUSE XT I^E-Ti* S7C»UcNTS Takc PART i,T EiiCH STtP 
^urvcc 211 o7 88. /ti 86 8o.8/ 30 81. Od 14/ 9o.7l S61 90 34 

' • ■ 2 11 

45 1 rtOULO TAKE AiNUTHER COURSE THAT U5ES PUTO 

AOKtc 1V6 a.j./0 *'2 84.54 70 79.59 24 66.67 129 84.31 509 HI 9A 

416 . 



Table 6.3 .Ic 



iTUOENT :>uKVEY SPRING 1976 IITEMS. UNIUUS TO^PLATO) 
l^iSt'UNScS GROUPED iiV SUBJECT AREA 



COLCEGES If II IrL ONLY 



TOTAL Oo5. 



ACT - PL 
36 

N Z 



aio • PL 

146 



CHM - PL 
1X4 

N S 



MTH - PL 
21 



ENG - PL 
160 

N X 



26 IN. THIS COURSE^ I USED PLATO fOR PART CF f.Y INSTRUCTION 

AOKfcfe 3^ •94»12 126 94.03 102 96.23 20 lOOiOO 131 91.61 

UISaGKEE 2 5. da 6 ' 5.97* 4 3.77 0 0.0 12 6.S9 
UlMcR 2 12 a I 17 



29 1 UFTEN CONTINUED WORKING ON PLATO AT ENO Of CLASS PERIOD 



AUKEt 
OiSAGKcE 
OTHtH 



17 
17 

2 



5U.00 
50. UO 



105 
28 
13 



78.95 
21.05 



\ 



30 USINo PLaTO IS DEHUMANIZING 
AUkEE lU 31.25 12 9.30 

bibuORbE 22 6a. 75 .117 90.70 
UihcK 4 17 



79 
27 
8 



14 

87 
13 



74.53 
25.47 



13.86 
86.14 



17 
3 
1 



' '2 
17 
2 



65.00 
15.00 



10«53 
a9.47 



93 
51 
16 



24 

113 
23 



64.58 
35.42 



n7.52 
82.48 




411 

26 
40 



V.7 PLaTO ClJUKSE MATERIAL HELPED NE L^ARN BETTER THAN VJICTURE 

A(,»%EE 12 35.29 57 44.53 47 45.19 4 21.05 66 46.81 186 

Olb^iiREE 22 64.71 71 ^5.47 57 54.81 15 78.95 75 53.19 240 

UlhtR 2 ' 18 t ,10 2 19 . . 51 

28 1 ^oJLJ NUT hANT THc WHOLE COURSE TAUGHT ON «LATO 

Ao^Eu 32 94.12 107 ^JO.45 07 62.08 20 -95.24 112 78.32 358 

OUAbK»:£ 2 5.88 26 19.55 19 17.92 i 4.76 31 21.68 79 

OrrtER '2 13 8 0 17 40 



311 
126 
40. 



62 
356 
5V 



94.05 
5.95- 



43.66 

56.34- 



81.92 
18*08 



71.17 

28.83 



14.83 
.85.17 



-31 i mQHIu USt PLATO MUkfc IF TERMINALS NOT BEING USED SO MUCH 

AUKhT 1^ 41.18 89 67.94 71 66.93 12 63.16 75 

OlbuGKEc 20 5b.82 42 32.06 35 33.02 7 36.84 68 

OTnck 2 ' . 15 8 ^ 2 ^17 



52.45. 261 . 60.28 
47.55 172 39.72 

< 44 



^2 I J^ftfcfnk TO Share PLATO terminal with another STUDENT 

kxfktc 14 41.10 42 33 31.13 4 19.05 40 

LibMGKcfc Zo 5a. 62 90 60.18 73 ' 66.87 17 <}0.95 104 
•jfrtcK 2 . 14 8 0 



33 USJlNo PLATO TAKES VALUABLE TIME AWAY *^ftOM REGULAR CUSS 



AGkEE 

DiSAGkcE 

uTri£R 



11 

23 

Z 



32.35 
67. 6^ 



19 
114 
13 



14.29 
85.71 



Itt 
37 

9 



17.14 
82.86 



5 
15 
1 



25.00 
75.00 



23 
118 
19 



27.78 
72.22 



304 
40 



30.43 
69.57 



16.31 76 17.55 
83.69 357 82. 4> 
44 



34 OilNo PlmTO «Ai> OF 
AuKfct. 7 ^0.5^ 

uliAbRfct 27 7v.^tl 
C'l Ht k ft 2 



HELP TO ME IN This COURSz 



14 
116 
16 



10.77 
89.23 



12 
92 
10 



11.54 
88.46 



3 
17 
1 



15.00 

85^00 



15 
U7 
18 



10.56 51 
bv.44 379 
47 



11.86 
8a. 14 



^5 U:>iNG;^PLAro 
AuKch 11 
olSMbktS • 23 
UFtifeR 2 



IS BORING 
32.35 21 
67.65 110 
15 



16.03 
83.97 



16 
90 



15.09 
84.91 



3 
18 



14.29 
85.71 



26 
116 
18. 



IS. 31 77 17.74 
81.69 357 82.26. 
43 



Table 6.3»lc (cow't) \ 



ACT ^ PL BIO - PL 
TOTAL OBS. 36 i46 



CHM - ,PL 
114 



MTH - PL 
^ 21 



ENG • PL 
160 



^^Jet ^^^-HJJNE^^N THIS COURSE WAS^SPENT^USINg'^LATO^ 

UVhcR ^ 13-11 * 0 

37 IN GENSKAtt MOST PLATO LESSONS ARE TOO HARD 

OlSAGhtc 2d iifr.8:> 106 61.54 97 92*36 * 18 

CincR '3-16 9 q 



11 

13Q 
19 



7. HO 
92.20 



14.29 
65.71 



V 

133 
18 

36 LUt PLATO BECAUSE MAKE MISTAKES WITHOUT BEING EMBARRASSED 
MyKEc ^^ 64.71 107 81.X)6 80 76.19 12 60 Do lii^ 

UU.GKEE 12,35>29 25 18.94 25 z/M ^ tl.ol 'zt 



6.34 
93.66 



81.69 
18.31 



^^Ar^'t''" ^^-o^*^ ^^^"^ ^"^^ ^ ^^O**'^ UNDERSTAND MATERIAL 



AGf^Ec 
* UiSAGKEE 
.OlHhR 

KLATO 

MOKtE 

Dib^GKEc 
OTHc-R 

Vl i^cAXu 
AbKEc 
Ui:>AGHEc 
OffihR 



22 
12 

2 



6H.71 

35.^9 



69 
44 
13 



66.92 

33«oe 



80 
24 
10 



76.92 
23.08 



12 
9 

0 



57.14 
42.86 



114 

26 
2U 



81.4^ 
18*57 



.HADE HfcLPFUL CCMMENTS ON MY WORK 

23 67.to5 107 ^81.06 87 62.86r 16 80. 00 

11 32.35 25 18.94 18 17.14 4 20.00 

f ' 1^ . 9 ' 1 

DID NUT oIVE CLEAR EXPLANATIONS CF MATERIAL 

13 38.24 *28 21.54 19 18.27 9 45.00 

21 61.76 102 78*V6 85 8K73 11 55.00 

2 1^ . iO ' 1 ' 



130 90.91 
13 9.09 
17 



,42 J'CATO 
MUKEt 

UlhcK 

f>3 uu^•r 
AOkEE 
i^lSAGKEE 
OlntR 



Muc GOOD use Uf EXAMPLES AND ILLUSTRATIONS 
22 68*75 116 88.55 93 ^8.:>7 13 ol.90 
31.2D 15 11.45 12 iK^3 8 38-10 

' ^ \ 0 

PLATO-WON«T LET YOU GO ON tIl SHO^ YCiU KNOK 

35.29 31 23. 6o 35 33.02 3 14.29 

64.71 100 76.34 71 66.98 18. 85.71 

15 ' 0 



lU 

4 

12 

22'' 
2 



22 
120 
18 



132 
10 
18 



15.49 

84.:>1 



92.96 
7*04 



POINT 

38 27.34 
101 72.66 

21 



IJ 



87./^ 
12.26 



17 

3 



1^7 
IH 



44 Ll^c PLAIO bE.AUSE IT LETS STUDENTS ' TAKE PART AT EACH STEP 
AbiNLc 27 /<r.41 120 91.60 

tiTH:.R 2 IS 

45 i piuULJ TAKE ANUTHtR COURSE THAT DSE-S PLATO 
AOklc 24 7>:.73 no 82.71 90 8o.54 16 
trl:>uGixt:c 9 2?. 27 23 17.29 \14 13.46 4 

3 1:> lO 1 



b!>. JO 
it). 00 



80.00 
20. OU 



116 

26 
18 



90.07 



81.69 
18.31 



TOT *- PL 
477 



,42 9.77 
388 90.23 
47 



49 1U37 
3€i2 88*63 
46 



337 77.83 
96 22*17 
44 



317 73.38 
115 26.62 

45 • . 



363 83.64 
71 16.36 
43 



91 .2i;wl6 
339 78*84 
47 



376 87.24 
55 12.76 

46 o 



119 27*61 
312 72*39 
46 



384 88V89 
48 11.11 
^ 45 



356 82.41 
76 17.59 
45 



Table 6.4,1a 



V 



il-N PL 
i36 



IV-N PL 



i!6 HAVE VdU htAKO AdUUT PLATO TEk/lUALS IN YOUR SCHCOl 

, ye:^ . t/3 ii7 VC. 70 120 77.*^^: 76 93.83 

#S0 . 71s ^V.IO j>D ijii.iid 5 6.17 

' OTHcR JO / 26 5 



2f7 HAS ANYuPic SJkJkfcu YOU hOm PLATO TERMINALS WORK 



YcS 
NO 

dfHFR 



7 



62. 79 
:}7.2i 



63 
27 



4C.3d 
39.62 



51 
3U 
5 



62*96 



2d tVfcR CiikCus:>to »>Lh1u •< 1 fn UlufcK bTLDtM^ CK TEAChfcR 



Yc 
NO 

CThcR 



47. /o 



67 
o7 
29 



43^61 



^4 67*i»0 
26 3^.^0 
6 



29.V HAVE YOU fcVfK U:^60 A PLATC TtRMlNAL YOlK-cLP 
. YHS . o2 ^3.7h 72 bo. 2b f>6 37.4^ 3o 44.44 
NO lul 60.26 ' b6 43. /b 97 o2.:>6 45 55.b6 

OTHcJ\ Jl .a 2tt ' 5 

30 jO*YJa ••ISri TrilS CuU*St HAO bfccN TAUUHT USING PLATO 

/«* 3*»#4:3 ^9 3^.62 61 40.13 34 4^.:>0 
n\j i'^i^ ob./7 7 7 oo. 3d ' 91 b9v6'7 46 b7.:>0 

OTrtfcR b2 , ^0 ^1 o 

31 UU YOU T^lJ^N bTuOkNTS kKU uSti) PLaTO KfcKE LUCKY 

VcS cJl 37*33 :>o 49.12 57 3S.bl 31 40.79 

UO l->6 oZ.oi :>6 bO*d^ 91 61.49 "VS 59.21 

UTrifcR 1>7 . . 22 35 10 

■/ 

'32 liK6 Tu 1 AKt LiiuKSt NkXI SfcKtSTER THAT l:>ES PLATO 

YES 11/ 51#3^ oa b7.o3 82 b4.30 45 

^0 Hi 40.UO >0 42.3/ OS 45.70 3b 43.75 

OTritR 4o 16 32 , 6 

33 DID YCU USl PL**Tu TEKHiNAL ANY TIME tHl S SEMESTER 



YfcS 
NO 

UTHER 



4b 
19o 
33 



Ici.o/ 
81.33 



59 
6-8 
9 



4o. 46 
53.54 



4^ 
112 
29 



2 7.27 
72. 7 J 



20 ^4.69 
a61 75.31 
5 



AC7-N PL 5lC-.>j PL Cl^M-N PL 
66 1%4 ^ 145 



40 60.97 100 36.21 11*5 65,19 
18 ■31.03 lb 13.79 20 14.81 



24 41.36 

34 58. o2 
8 



21 
37 
8 



23 
J3 
10 



3o.21 
63.79 



24 41.38 
34 58.62 
8 



41.07 
58.93 



29 53. VO 
25 . --46.30 
12 



37 68.52 
17 31.48 
12 



12 21.05 
45 78.95 

9 



28 



67 57.76 
49 42*24 
26 



66 56.90 
50' 43.10 
28 



58 50.00 
58 50.00 
28 



34 30.36 
78 69.64 
32 



39 35.14 
72 64.86 
33 



51 45.13' 
o2 54.87 
31 



28 24.14 
88 75.86 

28 . 



10 



76 
59 
10 



^6.30 
43.70 



73 54.48* 
61 45.52 
11 



67 
68 
10 



49.63 
50.3/ 



53 42.06 
73 57.94 
19 



57 45.24 
69 54.76 
19 



71 55.04 
58 44.96 
16 



41 30.60 
93 69.40 
II 



HtH-n PL 
II 



4 4 J. 00 
6 60.00 
1 



2 20.00 
d 80.00 
1 



2 20.00 
8 80.00' 
1 



2 20. oa 
8 80.00 
1 



4 40.00 
6 60.00 
1 



6* 

'4 

1 



37.50 ; 
62. 50 



60.00 
40.00 



10.00 
90.00 



/ 



fNG-N PL TOT-.V PL 
313. 679 



227 78.28 
63 21.72 

23 < 



^tS6 
123 
70 



79. SO 
2C;20 



126 43.15 295 48.28 
166 5b. 85 316 51.71 

21 *vd-» 



156 53.98 318 52.39 
133 46.02 269 47.61 



24 



97 
191 
25 



96 
170 
47 



97 
159 
57 



147 
124 
42 



84 
202 
27 



-33.68 
6b. j2 



36.09 
63.91 



37.89 
62.11 



54.24 
-♦5.76 



29.37 
70.63 



72 



248 
359 
'72 



210 
360 
109 



225 
330 
124 



312 
265 
1C2 



166 
437 
76 



40.86 
59.14 



36.84 

<slm l6 



40.54 
59.46 



54.07 
45.93 



27.53 
72.47 



> 
I 

M 



iCUNTINUcO) 



ERIC. . 



Table 6.4.1a (con't) - 



(ITiHik UMOUH.TO NU PLaTU I 



4 , 



ZiWi Pi. 

1^ 5. 



N X 



IV-N PL 



ACT-^^ Pt 
66 



BIO-N PL 
144 



i4 yCir J5f: HL^fU TtkMI«AL t\M AMY hUi<K Ihl THJ6 CCUkSE 

0*ficR 34 iU 3C , O 

33 hUUAS SPckT USlN*^PL/irc f£K>lNAL FOk kUkiC'lff THIS CCUftSf: 
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. ' ■ , - » ' ' Table 6.4.1b 

'I-f4 iJ-fi Pt' ^ III-N PL ACT-N PL bI3-N PL 

TOTAt. J&S. 16) c7 80 50 . 101 

:6 . N ' « • n X 

2S' HAV£ YOU.iiHA.HD ABCUT PLAFO THKHPIALS IN YOUk SCHOOL 

il} 113 76. 3d o3 90. 77 ?*> 78.57 29 67.^4 82 9V.2:> 

^0,,?^ * ^5 23.65' 2 3.2;> 15 21.^3 14 32.50 5 5.75 

/prK:ft 12 D ^10 " 7 14 

21 -iX^ ;iNYO:*£ SHEWED YOU Ho^V PUTO TSRMU.ALS WOP.K 

YcS 64 '45.24 ^ 45 73.77 31 44.29 21 48.84 56 64.37 

40 «4" 56.76 io 26.23 39.53.71 22 51.16 51 35.63 

• jTHlA "12 ' o , IJ "7 14 

23 uVE*\ OISCOSSEi) PLATO WITH U7HcR STUDcNTS OR T.HACHS^ 

Y£S 76 51.35 '43 71. o/ 35 ,50.00 20 46.51 '60 60.97 

^0 . 72 48.65 17 26. 5J 35 5C.0C- 23 53.4V ^7 31. D3 

JTHhR 12 7 10 '7 14 . 

29 riAVc YOU PV£^ UCFO A PLATO TcRMINAL YCUJ^SLHLF^ 

/£S u2 42.47 41 00.13 27 38.57 19 44.19 52 59.77 

40 . 84 57.55 ^1 3;>. tJ/ 43 61.43 24 55.81 35 40.23 

JTrtER 14 5 4.0 7 14 

JtJ 03 YGU WISH This COURSE HAD liEEN TAUGHT USINO PLATC 

/ES 33.41 19 32.20 29 43.31 14 36.84 35 41.13 

43 a5 61.59 40 67. oJ 35 54.69 24 63.16 50 58.82 

OtHc^ 2.1 a « 16 12 16 

31 03 YCU THINK STU06NT:> WHO UScD PLATO KEftr LUCKY 

irti 62 45.0 3 Jl 53.4? 23 43.75' 16 43.24 42 50.60 

40 73 54.;>7 27 46. dd 36 5o.25 21 56.76 41 49.4) 

jr.UR 25 ^ ,lo 13 " 18 

32 wUc TO ":aKc COUKSC nCXT SEMEST3R THAT USES PLATQ 

YtS aO >7.55 :>U o3.33 39 60. C3 6:^.53 5.1 o0.24 

NO 42.45 22 :>o. o7 26 40.00 15 39.47 33 39. 7o 

-iTH^R -21 / 15 12 18 

33 DID YOU USE PLA70 TERMINAL ANY TIME THIS SS.SESTER 

r £S 04 23.13 2o 4ii.62 14 20.90 12 30.00 22 25.29 

40 113 76. 87 3i> 5/. 30 53 79.10 28 70.00 o5 /4. 71 

Orrtt;^ 13 . 6 13 ^ 10 ' . 14 
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CHM-N PL MTH-N PL SMG-N PL TOT-N PL 
15 17 124 307- 

m 

N % N t N X N % 



13 100.00 13 76.47 91 75.83 2ilB 81. ,43 
U 0.0 .4 23.53' 29 24.17 52 13.57 
2 u 4 27 



3 66.67 7 41.13 48 40.00 140 50.18 

4 33.33 10 50.82 72 60.00 139 49.82 

3 U 4 28 



9 75.00 9 52.94 56 47.06 154 55.40 
3 25.00 8 47.06 63» 5^.94 124 44.60 

3.0 5 29 



D 61.54 7 41.13 44 37.29 130 46.76 
5 38.46 10 58.32 74 62.71 148 53.24 

2 0 6 29 



i 30.00 9 56.25 40 35.71 101 '38.70 
7 7 0 . 0 0 7 4 3. 7 5 72 64 . 29 loO ol.3j 
5 1 12 46 



/ 58.53 10 66.67 46 41.82 121 47.08 
5 41.o7 5 33.33 64 08.18 136 52.92 

3; 2 .14 50 



8 ' 61.54 11 73.33 65» 56.52 157 59.47 
5 33.46 4 26.67 43.48 107 40.53 

2 2 9 43 



7 58.33 5 29.41 28 23.53 74 26.91 
5 4i.c7 12 70.59 91 76. 4r 201 73.09 

^ 0 5 32 

CONTINUED) 
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Table 6*4.1b (con't) 
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» : STUDENT .SURVEY I 

, Your college will be using computers in some clatsses this year. Even though 
.you may not use any computers yourself this year, ve would like to find out what 
you think about the' use of computers in college class^as. Thank you for your 
cooperatlpn* 



Name: , Date: 

College: 

Course Name and Number: 



Section Nusiber: " Instructor: 



1. Do you think a computer would help fit your instruction to your needs? 

Yes Q ' No Q Not Sure □ 

2. Do you think computer-assisted Instruction would make you actively involved 
in your own learning? 

. Yes O No □ Not Sure □ 

3. Dp you think that computers are too impersonal for student instruction? 

Yes □ No □ Not Sure O 

4. Do you think that the mechanics of using a computer terminal could distract 
you from learning? 

Yes □ No O Not Sure □ 

5. Do you think computer-assisted instruction would allow you to set a pace that 
is right; for your ability level? 

Yes □ No O . Not Sure □ 

6. Do you think you would feel comfortable working with computers? 

Yes □ No Q Not Sure □ 

7. Do you think that computers ought to become more important in the everyday life 
of our society? \ 

Yes □ * No □ Not Sure □ 

8. , Do you think computer-assisted instruction would allow students to assume 

greater responsibility for their own learning? 

Yes D^.^— — ^No-3- 



^ * A-14] \ 

/ <026 

STUDEKT SURVEY 

You are^ being asked to fill out this survey as part of a study about the use of computers in education. 
Although student names are needed for matching purposes, no student will be identified in any reports. 
For each statement, please check the response that is closest to your general overall opinion. Please 
complete both sides of the survey and try to respond to every question. Thank you for your cooperation. 

Kame ^ ^ . Date * 

College ^ [ 

Course and Section ^^^^ Instructor 



1. In this course I felt challenged to do my best work Q Agree Disagree 

2. There was real concern for my progress in this couraya Q Agree □ Disagree 

3., I tried to just finish the assignments rather than learn in this course □ Agree □ Disagree 

A. I did not" receive any individual attention in this course □ Agree Q Disagree 

5. In this course I often met with my instructor outside of class time Q Agree □ Disagree 

6. In this course I felt free to ask questions',or express ny opinion.... ; Agree Q Disagree 

7. I would not reco^nd this course to my frlfends \ / Q Agree Q Disagree 

8. Most of the work in this course was too hard Agree Q] Disagree 

9. In this course I often discussed the course material with other st;.udents Q Agree Q Disagree 

10. In this course it was difficult to get help when I didn't understand 

the material..; □ Agree □ Disagree 

11. Computers would help fit instruction to my needs F] Agree □ Disagree 

12. Computers would maKe me actively involved in my own learning □ Agree □ Disagree 

13. ' Computers are not good for instruction because they are always 

breaking down. . . ^ □ Agree □ Disagree 

lA. Computers are too impersonal for student instruction HI Agree □ Disagree 

15. Computer-assisted instruction would allow me to set a pace that is 

right for my ability Q Agree □ Disagree 

16. Computers are nothing but baby-sitters for the teacher Q Agree Q Disagree 

17. Computer-assisted instruction would allow students to assume greater 

responsibility for their own learning Q Agree £j Disagree 

18. The mechanics of using a computer terminaJ. would distract me from learning Q] Agree Q Disagree 

19. I would feel comfortable working with computers Q Agree Q Disagree 

20. I would never choose a course that is taught using a computer Q Agree f~| Disagree 

21. Computers ought to become more important in the everyday life of 

our society □ Agree □ Disagree 

2^. I looked forward to attending class in this course more than in 

other courses I took this semester fH Agree Q] Disagree 

23. Compared to other courses^S^taken,_Jthis-cour8e was more challenging Q Agree □ Disagree 

2^', Th'is""course required more work than other courses T've taken I I Agree I I Disagree 

25. For this course the number of hours per week I spent on More 
homework outside of regularly scheduled class time was Dl(Zl2D304n5[]] than 5 

OVER 
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26* Have you heard about the PLATO computer ttrmliiala In your achool? □ Yes □ No 

27. ^ Has anyone ever showed you how the PUTO terminals work? \\ l D Yes O No 

28, Have you ever discussed PUTO with other students or a teacher? [j Yes jT] No * 

29* Have you ever used a PLATO terminal yourself?'...,. □ Yes [3^o 

30. Do you wish this course had been taught uslnK PLATO? Q yes Q No 

31., Do you think the\students who used the PLATO terminals were lucky? • □ Yes □ No 

32. Would you like to take' a course next semester that does use the PLATO * ' 
computer terminals? ' □ Yes □ No 

33. Did you use s PLATO terminal at atjy tine durinp this semester? , □ Yes Qno 

34. Did you use a PLATO terminal for any work in this ^-ourse? , Q Yes Q No 

35. If you did use a PUTO terminal for work in thiu course, ' Hbre ^ Did not 
approximately how many hours did you spend using it for' DlD^nsD^n than 4 Qojse ' 
this course? PLATO 



THANK YOU 
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stOdent survey 



tou are being asked to fill out this survey as part of a study about the use of cooputers^in education. 
Although student names are needed for taatching purposes, no student wil^ be identified in any reports. 
For each statement, please check the response that is closest to your general werall opinion. Please 
complete botfi sides of the survey and try to respond to every qutffetion* Thank you for your cooperation. 

Name ^ ' ^<^\ Date 

College 

> Course and Sfctitm . Instructor 

> ■ c 

1. In this course I felt challenged to do my best work •! Q Agree □ Disagree 

2. There was real concern for my progress in this course......! Agree Q Disagree 

3. I tried to just finish the assignments rather than learn in Xhis course Agree Q Disagree 

^- . ^ did receive any individual attention in fhis course.. Q Agree □ Disagree 

5. In this courae I often .pet with my instructor outside of class time lII Agree Disagree - 

6. In this course X felt free to ask questions or express my opinion..... Q Agree Q Disagree 

7. I would not.recosnend this course to my friends .^Q Agree □ Disagree 

8. Most of the work in this course was too hard * Q Agree Q Disagree 

9. In this course I often discussed the course material with other students Q Agree Q Disagree 

10. In this course it was difficult to get help when I didn't understand 

the material □ Agree □ Disagree 

11. Cot^uters would help fit instruction to my needs » Q Agree Disagree 

12. Computers would make me actively involved in my own learning Q Agr.ee Q Disagree 

13. Computers are not good for instruction because they are always ^ 

breaking down • • D Agree □ Disagree 

lA. Computers are too impersonal for student instruction...... , Agree I I Disagree* 

15. Computer-'aasisted instruction would allow me to set a pace that is 

right for my ability.. □ Agree □ Disagree 

16. Computers are nothing but baby-sitters for the teacher Agree Disagree 

17. Computer-ass is ted instruction would allow students to assume greater 

responsibility for their own leaitiing Q Agree Q Disagree 

18. The mechanics of using a computer terminal would distract me fromJLearning-^-*^T. Q"Agree~XII Disagree 
^^19f^^Ij*ou^^ []] Agree Q Disagree 

20. I would never choose a course that is taught, using a computer Q Agree Q Disagree 

21. Computers ought to become more Important 4n the everyday life of 

our society rH ; Q Agree □ Disagree ^ 

** 

22. I looked forward to attending class in this course more than in 

other courses I took Chis semester. • i Q Agree I I Disagree 

^ 23. Compared to other courses I've taken, this course was more challenging Agree Disagree 

24. This course, required more work than other courses I've taken ^ D Agree Pi Disagree 

25. For this course the number of hot^rs per week I spent on More 
homework outside of regularly scheduled class time was [Zll[Zl2n3n4 Q.5 Q than 5 

OVER 
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26. In this course, I used PLATO for part of tay Instruction ; Agree Ql Disagree 

27, Thi course material pre8ente4 on PLATO helped ae learn better 

than the course ^ iterlal' prasented In class lectures Q Agree Q Disagree 

^8. I would not want to have the whole course taught on PLATO Q Agree Q] Disagree 

29, Even though I could have left PLATO at the end of the class period, 

I often continued working for a few nlnutes. . . • * • • • • Q Agree Q Di sagree 

30, Using PLATO 'is dehumanizing Q Agree □ Disagree 

•31. I would use PLATO nore If the terminals were not being used so much □ Agrefc Q Disagree 

-32. ' When using, PLATO, I prefer to share a terminal with another student , ' 

rather than work by myself □ Agree □ Disagree 

33. Using PLATO takes valuable time away from. regular class time /d Agree □ Disagree 

' 34.> ' Using- PLATO was of no help to me in this course , Q Agree Q Dlsa'gree 

35. Using PLATO is boring , Q Agree Q Disagree 

36, Too much time in this course was spent using PLATO i (T) Agree Q Disagree 

37- In general, most PLATO lessons are too ^ftrd > Q Agree Q Disagree 

38. I like PLATO because a student can make mistakes without being embarrassed Agree Disagree 

39. PLATO seemed to know when I didn't understand the material Q Agree Q Disagree 

40. PLATO made helpful comments on my wrk Agree Q Disagree 

41. PLATO di4 not give clear explanations of the material Q Agr«e Q Disagree 

42. PLATO made good use of examples and illustratlons.'.Hl. . ; ,• fl Agree fl DisagiTee 

" > * * . « 

43. I do not like PLATO because it will not let you go on until you show - 

that you know a particular point Agree Q Disagree 

44.. I like PLATO because it lets students take part at each s£e^ ln_the_lesson7vr7TrO'Ag^^ 

45. I would take^anotber-course^thaTIIses^ PLATO Agree I I Disagree 

"PLEASE LIST THE THINGS YOU LIKED MOST ABOUT PLATO: 



PLEASE LIST THE THINGS YOU fllSLIKED THE M3ST ABOUT PLATO: 



THANK YOU 
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FACULTY QUESTIONHAIRE 

* 

Ycai'S of Teaching Expcrltnce .^v *^ 

i 

NO 

PUTO NOM-PUTO PREFERENCE 

"V. 

1. As th« •enester is drawing to a close, do you find that you 

prafar teaching the PLATO or the non-PLATO section? D LJ D 

2* Vhich sectlonCs) did you think you would prefer*^ teaching 

before the semester began?.*..; ; C] Q tZl 

3« Which sactlon appears to contain the more capable students? Q d] O 

4. Which section appears to contain the more motivated students? Q Q Q 

5* Which ssctlon appears to contain tUe higher achieving students? 0 0 0 

6. Which section has had the better attendance record during 

the semester? O O D 

7* Which section required more of your time? » D O D 

8. Have you h«d more contact with the students In the PLATO "^'^ *:ion 

or with the students In ths non-?LATO section? , • O O )1 



9. There was soDe^cpncem that-^on*-PLATO ;^tudents would complain about not being able to use PLATO. 
-Bave^any'of the students In your non-PLATO class expressed such complaints? If io, about hov many 
of the students have done so? 



XC. Wbuld you please Xlsr any differences^ that you have observed between the PLATO and non*?LATO sections. 
For example, was ona class able to proceed more quickly? 
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PIATO 

FACULTY QUESTIONNAIRE 




As «n instructor who has used PIATO, you are. a prlaary source of 
infomation about the PLATO computer-based education system. Your 

eptions ,of the system will provide an important >asis fo^ evaluating 
8 strengths and weaknesses* 



Space hat' been provided on the last page of the questionnaire for 
you to list any strengths and weaknesses of the >PLATO system that have 
not bcfen explicitly -included in the body of the questionnaire. Please 
fee^L-fr^e to add additional pages; if necessary, to include any examples 
"of studies you may have cari;^cd out yourself « illuatratiohs of particular 
problems ^ou may have encoimtered, or e^geclally useful information that 
■ay contribute to a comprehensive evaluation of the PLATO system* 

Thank you very much for your cooperation in filling out this 
questionnaire^. \ We appreciate your working with Educational Testing 
Service in conducting the ongoing evaltiat^on* 

\ 

, \ ■ 



672-05 



ERIC 
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PLATO 

FACULTY QUESTIONKAIRE 



015 



Years of Teaching Experience 



!♦ Approximately how long have jou b^cn u»ing^ PLATO a» part of stu icnt instruction? ^ 
* Q one scaester □ Two semesters □ Three semesters O Four se«esters □ More than four semesters 

2» Do you intend to^use PLATO again if you teach the same course (s) that you taught this semester? 

□ Definitely Q Probably □ Not sure ' Q Probably not □ Definitely not 

' ' ^ * ■ 

3« Which students do you Chink profit most^ from PLATO? 

'□Higher ability students • ' □ Lower ability 3tudents □ All students profit equaHy" 

4/ Do you think PLATO- contributes toward better student attendance? 

□ Definitely Q Probably □ Not sure Q Probably not □ Definitely not . ^ 

5« Do you give extra credit to. students for using PLATO? 

\ . \ □ Vei '□ No . ' . . - 

^ * ♦ 

6. Is the use of PLATO by your students during the regularly scheduled PUTO lab required or voluntary? 
- - □ Required " □ Voluntary , 

7* If aora lessons and tettainals become available will you use PLATO more than you do presen'.iyr 
' □ Definitely " □ Probabl2._. □ Not sure □ Probably not □ Definitely not 

8* Could your entire course be taught on PLATO? 

□ Definitely Q Probably □ Not sure Q Probably not □ Definitely not 

9* .Should your entire course be taught on PLATO? " ' ' 

□ Definitely Q Probably □ Not sure □ Probably not □ Definitely not 

10^ In what ways did you use PLATO this semester? (Please check all that apply*) ' 

□ To replcce portions of classroom instruction | 

□ To provide review, and practice work 
Q To replnce laboratory work \ 

□ To replace homwrork 

□ To supplement homework 

[j Other (please specify) ^_ . . 
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!!• What do you.thliik It the optlial ttaount of tht cour«e to devote to PLATO? 
Cliche entire court* 
□^TWo-thlrd« of the course 

□ One-h«lf ' of the courie* ' * • * * 
D One-third of the course 

□ Less thsn one-third of the course 

n Other (plesse specify) . 



- ^12. Do PLATO students tend to evidence better sttendsnce on dsys when the dsss Is scheduled for the PLATO Isb? 
' UYes " Dno * QNdt svre 

13. How wich tine do your students spend using PUTO outside of the regularly scheduled PUTO dsss? 

9 

Q A great aaoYmt □ A small anoiint □ Very little □ None at all Ql don't know 

14. - Do you think ^students would spend aore of their free time usliig PUTO if sora tendnals ware available? 

□ Definitely * Probably Q Not sure . Q Probably not ' Q Definitely not 



15. Do you think you have more orfless contact with the students because of -PIATO? 

p-^ f-i— About the sane as 

□ Much Bore Q Somewhat mora Somevhat less □ ^ch less H without PLATO 

m 9 

■ 16. To what extent h«<5 the utfe of VJJ^O affected the amount of work you do for the course? 

□ Great increase Q Slight increase □ No change' □ Slight decrease Q Great decrease 

•> 

<^ • 
17. Has the use of PLATO relieved you of any routine duties? 

□ definitely Q Probably Q Not sure □ Probably not □ Definitely not 

18* Has the use of PLATO affected your teachlna methods when you are not using PUTO? 

□ Definitely □ Probably □ Not sure □ Probably not Q Definitely not 

19. Were there a sufficient number of terminals available for your students to work on their owr without 
sharing terminals? 

More than half About half Less than half There' were never 

LjYes, always (□ the tliac □ the time □ the time □ enough terminals 

20. Vhat do you think about students sharing terminals? 

Very Undesirable but 

□ undesirable Q not serious Q Desirable □ Very desirable □ No opinion 

21. Have system failures and/or red lighting been a problem for your PUTO class this semester? 

□ Yes, a major problem Qves. a minor problem Q Ho. not a problem 



erJc ^^v^ 
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22. Htjw May PLATO lessons have you dealgned or helped to design? 
'□O Ql 03 □« DS De □? DSorwore 

23* How many PLATO lessons have you p^ogranaed? 

□ O Ql 02 Da □« QS- Qe DSorm^re 

24. Hov difficult do you think it Is to develop and proi^uceVa lesson on FIATO? 

Moderately Not difficult \ 

O Very difficult □ difficult □ at all _ ' Q Not. .sura 



25* Hov difficult do you regard the use of the TUTOR .language? 

Moderately . Not difficult 
□ Very difficult □ difficult □ at all Q I have not used ttie TUTOR language 

if* ' 1 

26. to what degree have you experienced difficulty in obtaining lesson space for author litg? 

Gre%t Some I have never trlei to obtain 

Q difficulty Q difficulty □ No difficulty □ lesson space for authoring. 

^ ? * • - ^ 

27. How helpful do you regard the University of Illinois Extension Course on the usa of PIATO? ^. 

, Moderately^ Not helpful - ^ ' ' 

n Very helpful □ helpful □ at all ^ D ^ h*ve not taken such a coursa 

■ ■ ■■ 

28. How helpful do you regard the CERL subject nat.ter coordinator and his or her staff? 

Moderately No( helpful I have^ad no contact with the CERL 

rn Very helpful Q helpful Q at all Q subject^aatter^ordinator 

29* How helpful do you regard the PLATO site coordinator and his or her staff? 

t 

Qvcry helpful • Q Moderately helpful D Not helpful at all 

n ■ 

30. How helpful do you regard the course r'icords (individual on**line student data) provided by PLATJ? 
* Moderately / Not helpf ;il I am not &ware of such 

rn Very help'ful Q helpful Q at all Q ::ourse records * 

• ^" 

31. How effective dp you regard the PLATO subject matter meetings in identifying^ designing, and 
developing new lessons? 

Moderately Not effective 

Q Very effective □ effective □ * t all □ I have never atti^nded such .a meotinf 

32. Hov adequate are the mtmber of PLATO le^asons available for your stu'^ents? 
Q Very adequate Q Ade^ate Q Inadequate • Q Very inadequate Q Not sure 

33. How adequate is the content of the lessons available for your students? ' 

fn yery adequate Q Adequate ' Q Inadequate Q Very Inadequate Q Not sure 

• * 

34. Hov adeqi^te is the clarity of the material presented in the PLATO lessons available for your students? 
n Very adequate Q adequate Q Inadequate Q Very inadequate Q Not sure 

Hov adequate is the use of examples and illustrations in the PLATO lessons available for your students? 
' n Very adequate □ Adequate Inadequate □ Very inadequate Q »ot sure 

ERJC , ■ , i ■ > ;• '43G- . , ' . 
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36, How adequate is the help provided for students in the PIATO lessons avallkbie for your students? 
. Q Very adequate Q Adequate Q Inadequate Q Very Inadequate Q Not sure 



37« In general* how difficult are the PLATO lessons for your students? 
□ very difficult □Difficult □ About right □ Easy 



n Very easy 



38* Rave, content and/or mechanical evrrors in the lessons been a problem for your PLATO students this seincciter? 

Yes, a . Yes, a \ 

content errors in the iftsons Q major problem <-^X3 minor problem i Q No, not a problem \ 

Yes, a Yes, a > 

mechanical errors in the lessons Q major problem I I minor problem QHo, not a problem 



39. How difficult' are the following components of PLATO for your students? 



Signing on 


□ very 


difficult 


□ Difficult 


1 1 About 


right 


□ Easy 


Q«ery 


easy 


Use of the index 


□ very 


difficult 


□ Difficult 


1 1 About 


right 


□ Easy 


□ very 


easy 


Locating the 
Correct lesson 


□ very 


difficult 


□ Difficult 


□ Abour 


right 


0Easy 


P Very 


easy 


Getting out of 
a lesson 


□ very 


difficult 


□ Difficult 


□ About 


right 


□ Easy 


□ very 


easy 


Getting into a 
new lesson 


^□Vcry 


difficult 


□ Difficult 


1 1 About 


right 


□ Easy 


□ very 


easy 


Determining the 
correct answer 
for PLATO 


□ very 


difficult 


□ Difficult 


' □ About 


right 


□ Easy 


□ very 


^sy 


PLATO voc^ibulary 


□ very 


difficult 


□ Difficult 


1 1 About 


right 


□ Easy, 


□ very 


easy 


Use of help-type 
keys 


□ very 


difficult 


□ Difficult 


1 1 About 


right 


Q Easy 


□ very 


easy * 


On-line, tests 


□ very 


.difficult 


□ Difficult 


□ About 


right 


□ Easy 


□ very 


easy 


Typing 


□ Very 


difficult 


□ Difficult 


n About 


right 


□ Easy 


□ very 


easy 


Signing off 


□ v\ry 


difficult 


□ Difficult 


□ About 


right 


□ Easy 


□ very 


easy 



EVALUATION OF PLATO - The faculty *s own judgments are seen as an important input into the overall evaluation. 
On the basis of yotir knowledge of PLATO, we would appreciate your evaluative judgment on the following 
dimensions of the program. 

++ « high positive impact 
^ + ■ positive impact. 

0 " no impact 

- " negative impact 
— « high negative impact 

« 

What is PLATO* 8 Impact on the following? * 4+ + 0 - — 

stjdent achievement manna 

student attitudes toward' subject matter □ □ □ □ □ 

' course completion . rates ** Fl I II II II I 

quality of student-instructor Interaction ^ □ □ □ □ □ 

^ quality of student-student interaction * □ □ □ □ O 

ERJC faculty duties and responsibilities < □ □ □ □ □ 
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What do you think arc the greatest strengths of PUTO? • 



What do you think are the greatest weaknesses of PLATO? 



I / 



\ 
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A 

FACULTY QUESTIONNAIRE 



^Mm% \ . Diet 

Ttars of Teaching Experience; 



1. Dq you have soae knowledge of the PLATO program, either from your ovn 

experience or from coavcrsations with others In the college? Lj Y** LJ 

2. Have you observed PUTO in operation? D CD No 

3. Have you ever operated a PLATO terminal? □ Yes □ No 

4. Have you discussed PLATO with students?. V O^** Q 

5. Have you discussed PLATO with other faculty members? Dies ONo 

6. Have you discussed PLATO with visitors to your college? O CD 

7. Have you ever attended a PLATO orientation .session? CD ^es Q No 

8. Have you taught a class using PLATO? t CD^*« G[^*^ 

9. Are you interested in using PLATO as part of your instruction? ^ 



Very Somewhat _ Not Definitely 

□ .Interested CD Interested □ Not sure □ Interested Q Not interested 

\' FOR THE FOLLOWING STATEMENTS, PLEASE CHECK THE RESPONSE THAT IS CLOSEST TO YOUR OPINION. 

\^0. My colleagues seem to favorably impressed i/ith PLATO .\. □ Agree CD^^»*8we 

\ ' \ _ _ 

U\ I'd like to learn more «'bout PLATO but I j^jst haven't had the time □ Agree [J Disagree 



/ \ 

/ 12. \ Students probably become more active in their own learning through \ i— i i— i 

/ ^^the use of FUTO i Agree □ Disagree 

13. Pll^TO is a passing fad ". .'. D^** □ Disagree 

14. PLATq relieves instructors of many routine duties □ Agree Q Disagree 

15. It woui4 be- difficult for an instructor to Judge students* learning \. 
using PUTO □ Agree □ DlsagrcV 

16. Some of ay students seem to be favorab?.y impressed with PLATO O Agree CD Disagree 

17. I don't think VlaTO offers any lessons in the areas that I teach □ Agree □Disagree 
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18* PLATO does noc develop scudenc interest In or appreciation of a 

•.ubject as much as regular classroom instruction ♦ [~] Agree Q Disagree 

19. PLATO provides a greater opportunity for Instructors to interact 

with students on an individual basis Degree [~] Disagree 

20. PLATO is dehumanizing for the students \ □ Agree Q Disagree 

\ 

21* Working on the PLATO terminal would probably improve students* 

learning strategies in other courses | [ Agree I I Disagree 

22. I would feel comfortable using PLATO as part of my course instruction 4,, C] Agree Q Disagree 

23. With PLATO, students receive less individual attention from the instructor,,, Agree fl Disagree 

24. PLATO is one of the most significant developments in education today Q Agree Q Disagree 

* 25. Breakdowns of the PLATO system disrupt students* learning Q Agree □ Disagree 

26, PLATO takes up valuable class time Q Agree Disagree 

27, PLATO is a valuable resource for this institution Agree Disagree 

28, PLATO suppresses student creativity in that it does not allow for 

student differences , □ Agree □ Disagree 



EVALUATION OF PLATO - The faculty's -own judgments are seen as an important input, into the overall evaluation. 
On the basis of your knowledge of PLATO, we would appreciate your evaluative judgment on the following 
dimensions of the program. ' 

-H* « high positive Lnpact 

+ " positive impact 

0 " no impact 

- ■ negative impact 
— * high negative impact 



, What is PLATO *s impact on the following? ++ + q ^ 

student achievement ; O CZl CH lU O 

student attitudes toward subject matter.* C] D [Zl D D 

course completion rates Q Q Q Q Q 

quality of student-instructor interaction Q Q Q Q Q 

quality of student-student interaction ^ CD [H CD [H [H 

faculty duties and responsibilities CD D d CD CD 
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?UTO Ufi OBSERVATXOM 
ObMrvttc: Bate:. 



College: , . Scheduled Time: 

Znstruccbr;^ Observation Begins: 

Cottr«</Sectioa: Observation Ends: 



I* Total number of tenolnals in FIATO lab: 

2« Kuaber of operable terminals: 

3» Session on PLATO: 



4* Beginning of class period (note tioe): 



5. Vox each of the following, indicate tines in and out of the lab: 

IN , OUT. 15 OUT 

a) Teacher • .._ . 

b) Sits Coordinator ^ _' .- 

c) Aid* 

4) Oth«: 



6* If sfcudents are assigned to terminals » by whom are they assigned? 

^ a) Q Assigned by instructor 

b) Q Assigned by site coordinator 

e) Q Assigned by aide 

4) Q Teraiualtf are not assigned 

7* Hunber'af atxidents present frqm the scheduled class (after 30 si1t«*}: 

B* Hunber of students using terainnls but not in scheduled class (after 30 aln.): 

9* Vusber of teroinals actually used by the students in the class (oay be less than 
chose available after 30 cin*}: 

lOJ 'Configuration of terminal use (after 30 min'*}s 

a) ^Vinaber of. students vorklng alone; 

b) Huabei: of doubles: 
\ c) Huaber of triples: 

d) Other J - • 

ll* If students are taught to sign on» Indicate b:^ vhoa: 

rn Instnictor 

n Sice coordinator 

□ Aiaa 

n VlJsXO lesson ' ' - - 

ri othar: ^ _ 

ERJC Stu4«:ata are not ttught to sign oa durlnjt thlm session* 



IX* Approximately how long does Ic tak« for cho Mjorlty (30-75%) of Cht stud«ncs to slga ont 

n 1-2 sttoutea 
□ 3-5 nlQutca 
n 6 -10 minutes 
n tiorc than 10 minutes 

13. If any general Instructions are given to the students during the class period. Indicate th* following: 
By whom Time Cownents ' 
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For items 14, ".15, and 16, use the following categories: 

0 - iCever 

1 7 Small. part of period 

2 Half period 

3 - Host of period. 

4 - Whole period 

14* For the instructor. Indicate the following: 



a) yClyes help when requested 


0 


1 


2 


3 


4 


SMufents Involved 


0 


1 


2^ 


3 


4 




Kone 








All 


b) CTves help when not requested 


0 


1 


2 


3 


4 


SCodents involved 


0 


1 


2 


3 


4 




Hone 








All 


For tSt site coordinator, indicate the following: 








«} Clves help when requested 


0 


1 


2 


3 


4 


Students involved 


0 


1 


2 


3 


4 




None 










b) Gives help when not requested 


0 


1 


2 


3 


4 


Students involved 


0 


1 


2 


3 


4 




Kone 








All 


For the. aide, indicate the following: 












.a) Clyes help when requested 


0 


1 


2 


3 


4 


Students involved 


0 


1 


2 


3 


4 




Hone 








AU 


b) Gives help when not requested 


0 


i" 


2 


3 


4 


StoSents involved 


0 


1 


2 


3 


4 




Rone 








All 


For other individuals (except students) indicate 


the following: Specify: 




a)- Clves help x^ea requested 


0 


1 


2 


3 


4 


Students involved 


0 


1 


2 


3' 


4 




Xooa 








AU 


h> Clv«s*help when not requested 
Stodtsca involved 


a 


1 


2 


3 'r 


4 


0 


1 


2* 


3 


4. 



Hone 



All 



15« Fot the inscructpr, site coordinator, and 
(circle the apprppriatc nunber): 



Students Involved: 

•) Brl^f verbal Interchange 

b) ProloTiged verbal interchange 

c) Hov enfant 



None 
0 



None 
0 
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idc, indicate their activities throughout the period 



All 
2 3 4 



All 
3 4 







Instructor 




Site 


Coordinator 




Aide 


«) .Circulates about the rooca 


0 


1 2' 


3 


4 


0 : 


L ^ 


3 4 


P. J 


. 2. : 


b) Works at a free terninal 


0 


1 2' 


3 


4 


0 : 


L 2 


3 4 


0 J 


. 2 : 


c) Poesr vork unrelated to PLATO 


0 


1 2 


3 


4 


0 : 


L 2 


3 4 


0 J 


/ 2 : 


d) Interacts with site coordinator 


0 


1 2 


3 


4 


0 : 


L 2 


3 4 


0 J 


. 2 


e) Interacts with observer 


0 


1 2 


3 


4 


0 ] 


I 2 


3 4 


0 J 


. 2 : 


*£) Interacts with instructor 


0 


1 2 


3 


4 


0 : 


L 2 


^ 4 


0 J 


. 2 






1 2 


3 


A 

*T 


0 1 


L 2 


3 4 


ft 1 


7 


Student, to Student Interaction: 




















«) Brief verbal interchange 


0 




.3 


4 












b) Prolonged verbal Interchange 


0 


1 2 


3 


4 












c) Koveaentt 


0 


1 2 


3 


4 













Kone 



AU 



19* Syctca failure occurs (indicate time): 
Syaten coces up (indicate time): 



U^* If terminals oalf unction during the period » indicate j 



Huaber of terminals: 

Duration: 

Ho Qulfunction: 



20« If teruinals that previously had nalfunctioned come up during the period » indicate: 
• # Tiine Used (Yes/No) Cotsaents 



21* Describe events vhen systcra failure occurs » terminals malfunctioa, or teminaXs becoae operable again 
(Instructor, site coordinator, aides, students): 
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22. If •tudcnts froa clasa enter PUTO lair after the beginning of the scheduled pAriod, not*:. 



# Students 



Tlae 



23. If students froa, class leave PUTO lab before end of the scheduled period » note: • 
g Students Tine , 



24. End of class period (note tl=e): 



25. Kunber of students In the scheduled class vho reoaln on PLATO 5 minutes beyond the end of th« period: 



26. Global Ratings of PLATO class: 
«) Student attention 

b}' Student attltuds 

c) Student-student interaction 

d) Lesson access probler^ 

e) Facility vlth terminals 



lov 
•0 



negative 

0 . 



none 
0 



none 
0 



poor 



27. Describe any examples of help provided to students 



hat you observed: 



high 
4 



positive 

4 \ 



4 great deal 



»4ny^ 
4 



exceXleof 



28. Observer Cocments (problecs, unusual occurences^ disruptions, noise level, , etc.): 
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INMVIDUAL STUDENT OBSERVATION 



032 



Observer^ 
College 



Student Identification^ 
Date 



Instructor 



Observation Begins 



Course & Section 


Numbe r 


students 


at 


terminals 




System and terminal operating (number of minutes): 








< 


Comments : 




















• 


"2. 


Facil±ty with terminal 


0 ] 


L 2 


3 


4 






poor 






excellent 




Uses supplanentary materials 


0 ] 


2 


3 


4 






never 






always 


A 


Takes notes/copies from terminal 


0 ] 


2_ 


. 3 


4 






never 






always 




Away froia terminal 


0 J 


2 


3 


4 




6 


never 






always 


r\JL 


items, 6-15, indicate number of times: 










6. 


Requests help from instructor, site 
coordinator, aide, and/or other 


0 , i 


2 


3 


4+ 


/ • 


Requests help from another student 


0 1 


2 


3 


4+ 


Q 

o« 


Receives help from instructor 


0 1 


2 


3 


4+ 




Receives help from site .coordinator 


0 1 


2 


3 


4+ 


1U« 


Repeives help from aide, other 


0 1 


2 


3 


4+ 




Receives help from another studenc 


0 1 


2 


3 


4+ ' 


'12, 


Interrupted by instructor 


0 1 


2 


3 


•4+ 


13. 


Interrupted by site coordinator 


0 1 


2 


3 


4+ 


14. 


Interrupted by aide, other 


0 1 


2 


3 


4+ 




Interrupted by another student 


0 ' 1 


2 


3, 


4+ 
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Student Attitude/Behavior: 



16. . 




0 


1 


2 


. 3 


4 






inattentive 








very 
attentive 


17. 






1 


2~ 


^ ' 3 


A 






bored 








enthusiastic 


18. 




: 0 • 


1 


2 . 


3 


A, 






tense 








relaxed 


19. 




0 


1 


2 . 


3 


4 






inactive 








active 


20. 




0 


<» 

1 


2 


' 3 


A 




< 


r not 
i^nfused 








very 
confused 


21. 




0 


1 


2 


. 3 


4 






not 
frustrated 








very 
frustrated 



22. Describe any examples of help provided to students that you observed: 



